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Description 
Technical Reld 

5 [0001 ] The present invention relates to an agent for the prophylaxis and treatment of glaucoma. More specifically, 
the present invention relates to an agent for the prophylaxis and treatment of glaucoma, which comprises a compound 
having a Rho kinase inhibitory activity as an active ingredient 

Background Art 

10 

[0002] Glaucoma is caused by an abnormally high internal pressure of the eyeball, wherein the abnormally high 
pressure makes the eye grow dim or hurts the eye, which in turn fails the eyesight little by little possil^ly into blindness. 
Normally, an aqueous humor continuously circulates in the eyeball and maintains a constant intraocular pressure (10 - 
20 mmHg). The pressure is maintained t>y the circulation of the blood and lyntphocytes, elasticity of the eyeball wall, the 
16 performance of the control nerves and the lika An abnormality in any of then results In a rise of the intraocular pressure, 
which may develop glaucoma. 

[0003] With the aim of preventing the intraocular pressure from rising or lowering an intraocular pressure that went 
up. for the prophylaxis and treatment of glaucoma, various drugs have been used. Known eye drops for the therapy of 
glaucoma include sympathetic agonists such as epinephrine, dipivefrine and the like. Due to mydriatic action, however. 

20 these eye drops enhance angle closure when administered to treat narrow artgle glaucoma, and may cause not only an 
acute rise of the intraocular pressure, but also hypertension and pigmentation deposit. In addition, ttie parasympathetic 
agonists such as pilocarpine and the like cause side effects such as dark visual field due to miosis and congested eye. 
iris cyst, posterior synechia, cataract, retinal detachment and the like after a long-term use. Moreover, p-adrenalin 
blockers such as timolol, pindotol and the like have been widely used, because they lower intraocular pressure by inhib- 

25 iting the production of aqueous humor without acting on pupils. However, their use is limited, because p-adrenalin block- 
ers have been reported to cause side effects such as local dry feeling of the eye, allergic blepharitis, superficial keratitis 
and the like, as well as systemic side effects such as bradycardia, heart failure, asthmatic fit and the like. These side 
effects prevent application of the blockers to patients suffering from such symptoms. A recent suggestion of an aqueous 
humor outflow promoting effect of a1 -adrenalin blockers also suggests potential use of bunazosin hydrochloride and tiie 

30 like as a new therapeutic agent of glaucoma (Ikuo Azuma. Folia Ophthalmol. Jpn. .42,71 0-71 4,1 991). However, the a1- 
adrenalin blockers are inevitably associated with conjunctival injection and miosis due to their vasodilating action. 
[0004] In the meantime, a compound having a Rho kinase inhibitory activity has been reported to shew a hypoten- 
sive effect on various hypertension model animals (Masayoshi Uehata. et al., Nature 389, 990-994, 1997). TTie Rho 
kinase has been confirmed to be present in corneal epithelial cells (Nirntala SundarRaj. et al., lOVS. 39(7) 1266-1272, 

35 1998). However, it is unknown if Rho kinase is present in other ophthalmic tissues. 

[0005] The pharmaceutical use of the compound having a Rho kinase inhibitory activity is disclosed in 
WO98/06433, and, as a use in tiie ophthalmic area, is taught to be useful for retinopatiiy. However. WO98/06433 does 
not disclose its usefulness against glaucoma or description suggestive of the effect. 

[0006] As a compound having a Rho kinase Inhibitory activity, a compound of formula (1) to be mentioned later has 
40 been reported (WO98y06433). The compound of fonmula (I) has been already known to be useful as an agent for tiie 
prophylaxis and treatment of disorders of circulatory organs such as coronary, cerebral, renal, peripheral artery and tiie 
like (e.g.. a tiierapeutic agent of hypertension, a therapeutic agent of angina pectoris, a tiierapeutic agent of renal and 
peripheral circulation disorder, a suppressive agent of cerebrovascular contraction and the like), which is potent and 
long lasting, and also as a therapeutic agent of astiima (JP-A-62-89679. JP-A-3-218356, JP-A-4-273821, JP-A-5- 
45 1 94401 , JP-A-6-41 080 and W095/28387). 

[0007] However, these compounds of tiie formula (1) are not disclosed to be useful for glaucoma, and there is no 
description suggestive of such usefulnesa 

Disclosure of the Invention 

50 

[0008] The present invention aims at solving the above-mentioned problems arxJ provides a novel agent for the 
prophylaxis and treatment of glaucoma, which is superior in a prophylactic and therapeutic effect on glaucoma. 
[0009] The present inventors have conducted intensive studies and found that a compound having a Rho kinase 
inhibitory activity also has an intraocular pressure lowering action, an optic disc fc>lood flow improving action and an 
55 aqueous outffow promoting action, and that it is useful for the prophylaxis and treatment of various types of glaucoma, 
which resulted in the completion of the present invention. 
[001 0] Accordingly, the present invention provides the following. 
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(1) An agent for the prophylaxis and treatment of glaucoma, which comprises a compound having a Rho kinase 
inhibitory activity. 

(2) The agent for the prophylaxis and treatment of glaucoma of (1) above, wherein the compound having a Rho 
kinase inhibitory activity is an amide compound of the following formula (I) wherein 





in the formulas (a) and (b), 

R is hydrogen, aikyl, or cydoalkyl. cydoalkyialkyl. phenyl or aralkyl. which optionally has a substituent'^^ 

on the ring, or a group of the formula 




(d) 



wherein R^ is hydrogen, alkyl or formula : -NFR^NR® wherein R® and R^ are the same or different and 
each Is hydrogen, alkyt. araikyi or phenyl. R^ is hydrogen, alkyl. aralkyl. phenyl, nitre or cyano. or R^ 
and R^ in combination show a group forming a heterocycle optionally having, in the ring, oxygen 
atom, sulfur atom or optionally suk)stituted nitrogen atom, 
R^ is hydrogen, alkyl, or cydoalM, cydoalkyialkyl, phenyl or aralkyl, which optionally has a substituent 

on the ring, or R and R^ in combination form, together with the acljacent nitrogen atom, a group form- 
ing a heterocycle optionally having, in the ring, oxygen atom, sulfur atom or optionally sii)stituted 
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nitrogen atom, 

is hydrogen or ali^, 

and R^ are the same or drfferent and each is hydrogen, alkyi, aralkyi, halogen, nitro. amino, alkyiamino, 
acylamino. hydroxy, alkoxy. aralkyloxy, cyano. acyl. mercapto. aikylthio, aredl^tthio, caitxxxy. alkoxy- 
5 cartx)nyl, carbamc^, alkylcarbamoyl or azide. and 

A is a group of the formula 



10 



10 



IS 



T 

(CH2)x(C).(CH2)„ 



(e) 



11 



wherein R^^ and R^ ^ are the same or different and each is hydrogen, alkyI, haloalkyi, aralkyi, hydroxy- 
alkyt. cartxixy or alkoxycarbonyl, or R^^ and R^"* show a group which forms cycloatkyi in combination 
20 and 1, m and n are each 0 or an integer of 1-3, 

in the formula (c), 

L is hydrogen, alkyl. aminoalkyl. mono- or dialkytaminoalkyi, tetrahydrofurfuryt. cartDamoylalkyl. 

phthalimidoalkyi, an^ino or a group of the formula 

25 

o 

li 

B C (f> 

30 



35 



40 



45 




wherein B is hydrogen, alkyl. alkoxy, aralkyi, aralkyloxy, aminoalkyf, hydroxyalkyi, alkanoyloxyalkyi, 
alkoxycait^nylalkyl. a-aminobertzyl, furyl, pyridyt. phenyl, phenytamino, styryl or inftidazopyridyl, 

is hydrogen, halogen, hydroxy, aralkyloxy or thienylmethyl, 
55 Wisalkylene, 

is hydrogen, halogen, hydroxy or aralkyloxy, 
X is all^ene, 

is hydrogen, halogen, hydroxy, alkoxy, nitro, amino, 2,3-dihydrofuryl or 5-methyl-3-oxo-2,3.4.5-tet- 
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rahydropyrida2in-6-yl; 

and Y is a single bond, alkylene or alkenylene. and in the fornujla (C), 
a broken line Is a single bond or a double bond, and 

is hydrogen, hydroxy, alkoxy. alkoxycaibonyloxy. alkanoytoxy or aralkyloxycarbonyloxy: 
Rb is a hydrogen, an alkyl. an aralkyl, an aminoall^ or a mono- or dialkylaminoalkyi: and 

Rc is an optionally sut>stltuted heterocyde containing nitrogen, 

an isomer thereof and/or a pharmaceutically acceptable acid addition salt thereof. 

(3) The agent for the prophylaxis and treatment of glaucoma of (1) or (2) above, wherein the compound having a 
Rho kinase inhibitory activity is an anrtide compound of the following formula (I*) 




wherein 

Ra' is a group of the formula 




(b-) 



wherein 

is hydrogen, alkyl, or cydoalkyl, cydoalkytalkyi, phenyl or aralkyl, which optionally has a substituent 
on the ring, 

is hydrogen, alkyl, or cydoalkyl. cydoalkylalkyl. phenyl or aralkyl, which optionally has a sut)stituent 
on the ring, or R ' and R** in combinatton fbrm, together with the adjacent nitrogen €rtom, a group form- 
ing a heterocyde optionally having, in the ring, oxygen atom, sulfur atom or optionally substituted 
nitrogen atom, 
is hydrogen or alkyl, 

are the same or different and each is hydrogen, alkyl, aralkyl, halogen, nitro, amino, alkylamino. 
acylamino, hydroxy, alkoxy, aralkyloxy, cyano. acyl, mercapto, alkylthio, araikylthk), cait)Oxy, alkoxy- 
cartx)nyl, caitamc^, alkylcarbamoyi or azide, and 
is a group of the fonmula 



R' 
Ri 

R2 

R^ and R^ 
A 
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I 

(CH2)i(C).(CH2)„ (e) 



wherein R^^ and ^ are the same or different and each is hydrogen, alkyi, haloalkyl, amfkyi, hydroxy- 
. alkyl, carboxy or alkDxycart>onyl, or R**^ and R'*'' show a group which fbrnns cydoalkyl in contbtnation 

and I. m and n are each 0 or an integer of 1-3. 
Rb is a hydrogen, an alkyl, an aralkyi, an amtnoalKyI or a mono- or dialkylaminoalkyi; and 

Rc is an optionally substituted heterocyde containing nitrogen. 

an isomer thereof and/or a pharmaceutically acceptable add addition salt thereof. 

(4) The agent for the prophylaxis and treatment of glaucoma of (1) abovre. wherein the compound having a Rho 
kinase inhibitory activity is (+)-trans-4-(1-anrrinoethyl)-1-(4-pyridylcart)anioyl)cydohexane. (+)-trans-N-(1H-pyr- 
rolo[2,3-b]pyridln-4-yl)-4-(1 -aminoethyl)cydohexanecartx>xamide, (R)-{+)-N-(4-pyridyl)-4-(1 -aminoethyQbenza- 
mide. (R)-(+)-N-(1H-pyrrdo[2,34>]pyridin-4-yi)-4-(1-aminoethyQbenzamide and/or a pharmaceutically acceptable 
add addition salt thereof. . . 

(5) The agent for the prophylaxis and treatment of glaucoma of (1) above, which is administered to a local site in 
the eye. 

(6) The agent for the prophylaxis and treatment of glaucoma of (5) above. wNch is in the form of an eye drop. 

(7) A pharmaceutical composition for the prophylaxis and treatment of glaucoma, which comprises a compound 
having a Rho kinase inhbitory activity and a pharmaceutically acceptable carrier. 

(8) The pharmaceutical composition for the prophylaxis and treatment of glaucoma of (7) above, wherein the com- 
pound having a Rho kinase inhibitory activity is an amide compound of the following formula (I) 



0 Rb 

Ra I j[ RC (I) 



wherein each symbol is as defined above, an isomer thereof and/or a pharmaceutically acceptable add addition 
salt thereof. 

(9) The pharmaceutical composition for the prophylaxis and treatment of glaucoma of (7) or (8) above, wherein the 
compound having a Rho kinase inhibitory activity is an amide compound of the following formula (I) 



O Rb 

Ra' c H Kc (!•) 



wherein each symbol is as defined above, an isomer thereof and/or a pharmaceutically acceptable add addition 
sah thereof. 

(10) The pharmaceutical conposition for the prophylaxis and treatment of glaucoma of (7) above, wherein the com- 
pound having a Rho kinase inhibitory activity is (+)-trans-4-{1-aminoethyl)-1-(4-pyridylcaibamoyl)cydohexane. (+)- 
trans-N-<1 H-pyrrolo[2,3-b]pyridin-4-yl)-4-(1 -aminoethyl)cyclohexanecarlxxxamide. (R)-(+)-N-<4-pyridyO-4-(1 -ami- 
noethyl)benzamide, (R)-(+)-N-(1H-pyrrolo[2.3-b]pyrkiin-4-yl)-4-(1-aminoethy])benzamide and/or a pharmaceuti- 
cally acceptable add addition salt thereof. 

(11) The pharmaceutical composition for the prophylaxis and treatment of glaucoma of (7) above, wliich is for 
administration to local site In the eya 
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(1 2) The pharmaceutical oomposition for the prophylaxis and treatment of glaucoma of (11 ) above, which is in the 
form of an eye drop. 

(13) A method of the prophylaxis and treatment of glaucoma, which comprises administering cm effective amount 
of a compound having a Rho kinase inhibitory activity to a patient 

(14) The method of the prophylaxis and treatment of glaucoma of (1 3) akx>ve. wherein the compound having a Rho 
kinase inhbitory activity is an aide compound of the following formula (I) 




wherein each synft)ol is as defined above, an isomer thereof and/or a pharmaceutically aoceptakde ackJ additbn 
salt thereof. 

( 1 5) The method of the prophylaxis and treatment of glaucoma of ( 1 3) or (1 4) above, wherein the compound having 
a Rho kinase inhibitory activity is an amide conpound of the following formula (1') 



O Rb 



wherein each symk>ol is as defined above, an isomer thereof and/or a pharmaceutically acceptable add addition 
salt thereof. 

(16) The method of the prophylaxis and treatment of glaucoma of (13) alx)ve, wherein the compound having a Rho 
kinase inhibitory activity is t+)*trans-4-(1-amino6tfTyl)-1-(4-pyridytcait>amoyl)cyclohexane, (+)-trans-N-(1 H-pyr- 
rolo[2,3-b]pyridin-4-yl)-4-(1 -aminoethyl)cyclohexanecart>oxamicle, (R)-(+)-N-(4-pyridyl)-4-(1 -aminoethyl)benza- 
mide, (R)H[+)-N-(1Hi3yrrdo[2.3-b]pyridin-4-yl)-4-(1-aminoethyObenzanfn^ and/or a pharmaceutically acceptable 
acid addition salt thereof. 

(17) The method of the prophylaxis and treatment of glaucoma of (13) above, wherein the administration to a 
patient is that to a local site in the eye. 

(18) The method of the prophylaxis and treatment of glaucoma of (17) above, wherein the administration to a 
patient is by instillation. 

(19) Use of a compound having a Rho kinase inhibitory activity fbr the production of an agent for the prophylaxis 
and treatment of glaucoma. 

(20) The use of (19) above, wherein the compound having a Rho kinase inhibitory activity is an amide compound 
of the following formula (I) 




wherein each syntx)! is as defined above, an isomer thereof and/or a pharmaceutically acceptable acid addition 
salt thereof. 

(21) The use of (19) or (20) above, wherein the compound having a Rho kinase is an aide compound of the follow- 
ing formula (H 
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wherein each symbol is as defined above, an isomer thereof and/or a pharmaceuticaily acceptable acid addition 
10 salt thereof. 

(22) The use of (19) above, wherein the compound having a Rho kinase inhtoitory activity is (+)-trans-4-(1 -aminoe- 
thyO-1 •(4-pyridylcart)amayOcyclohexane, (+)-trans-N-(1 H-pyrrolo[2,3-b]pyridin-4-yI)-4-(1 -aminoethyl)cyclohexane- 
cartXMcamide. (R)-(+)-N-(4-pyridyl)-4-(1 -aminoethyl)benzamide, (R)-(+)-N-<1 Hi3yrrolo[2,3-bJpyridin-4-yO-4-(1 - 
aminoethyl)benzamide and/or a pharmaceuticaily acceptak)le acid addition salt thereof. 
IS (23) The use of (19) above, wherein the agent for the prophylaxis and treatment of glaucoma is for administration 
to a local site in the eye. 

(24) The use of (23) above, wherein the agent for the prophylaxis and treatment of glaucoma is in the form of an 
eye drop. 

(25) A commercial package comprising a pharmaceutical composition for the prophylaxis and treatment of glau- 
20 coma of any of (7) to (12) above, and a written matter associated therewith, the written matter stating that the phar- 
maceutical composition can or should be used for the prophylaxis and treatment of glaucoma. 

Brief Description of the Drawings 

25 [0011] 

Rg. 1 is a graph showing the effect of the eye drop of Example 1 on the normal intraocular pressure, wherein the 
ordinate shows intraocular pressure, the abscissa shows time after instillation, • shows the eye instilled with the 
eye drop of Example 1 and O shows control eye (n=6, * p<0.05, ** p<0.01 , *** p<0.001), 

30 Rg. 2 is a graph showing the effect of the eye drop of Example 1 on the optic disc blood flow kinetic, wherein the 
ordinate shows relative optic disc t>lood flow, the abscissa shows time after instillation, • shows the eye instilled 
with the eye drop of Example 1 and O shows control eye (n=6, * p<0.05. ** p<0.01 , *** p<0.001). 
Rg. 3 is a graph showing the effect of Compound A on ciliary muscle contraction by cart>achol. wherein the ordinate 
shows contraction rate of ciliary musde. the at)scissa shows concentration off cart)achol. O shows control, • 

35 shows addition of 1 x1 0"^ Compound A, ■ showvs addition of 3x1 C^M Compound A and ▲ shows addition of 1 xl 0' 
Compound A. 

Rg. 4 is a graph showing the effect of the eye drops of Example 2 [0.1% compound A] (a) and Example 5 [0.1% 
compound C] (b) on the normal intraocular pressure, wherein the ordinate shows intraocular pressure, the abscissa 
shows tine after instillation. • shows the eye Instilled with the eye drop and O shows control eye (n=6. * p<0.05. 
40 ** p<0.01 student's t-test). 

Rg. 5 is a graph showing the effect of the eye drops of Example 3 [0.03% compound A] (a) and Example 4 [0.03% 
compound B] (b) on the normal intraocular pressure, wherein tiie ordinate shows intraocular pressure, the abscissa 
shows tine after instillation. • shows tiie eye instilled witii the eye drop and O shows control eye (n^G, * p<0.05 
Studenfst-test). 

45 Rg. 6 is a graph showing the effect of the eye drops of Example 6 [0.03% compound C] (c) and Example 7 [0.03% 
compound D] (d) on the normal intraocular pressure, wherein tiie ordinate shows intraocular pressure, ttie abscissa 
shows time after instillation, • shows the eye instilled with the eye drop and O shows control eye (neG. * p<0.05. 
** p<0.01. •** p<0.001 Student's t-test). 

Rg. 7 is a graph showing the effect of the eye drops of Example 2 [0.1% compound A] (a) and Example 5 [0.1% 
so compound C] (b) on the optic disc blood flow kinetic, wherein the ordinate shows relative optic disc blood flow, the 
abscissa shows time after instillation. • shows tiie eye instilled with the eye drop and O shows control eye (n^S, 
• pc<0.05, " p<0.01 . p<0.001 paired t-tesl). 

Detailed Description of the Invention 

55 

[0012] In the present invention, glaucoma is exemplified by primary open angle glaucoma, normal pressure glau- 
coma, hypersecretion glaucoma, ocular hypertension, acute angle closure glaucoma, chronic angle closer glaucoma, 
plateau iris syndrome, combined-mechanism glaucoma, steroid glaucoma, capsular glaucoma, pigmentary glaucoma. 
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secondary glaucoma associated with amytoidosis, neovascutar glaucoma, malignant glaucoma and the like. 
[0013] In tfie present invention, Rho kinase means serine/threonine kinase activated along with the activation of 
Rho- For example. ROKa (ROCKIIiLeung. T et al. J. Biol. Chem.. 270. 29051-29054. 1995). p160 ROCK (ROKp. 
ROCK-I :lshizaki, T. et al. The EMBO J., 15(8). 1885-1893. 1996) and other proteins having a serine/threonine kinase 
5 activity are exenrplif ied. 

[0014] The compound having a Rho kinase inhibitory activity used as an active Ingredient in the present inverttion 
may be any as long as it has a Rho kinase inhibitory activity. For example, the compounds of tiie formula (I) are exem- 
plified. Of these, a compound of the formula (1*) is more preferably used. In the present invention, a conpound having 
one kind of Rho kinase inhibitory activity can be used alone or. where necessary, several kinds of the compounds can 
10 be used. 

[001 5] In the present specif icatton. each syntel of the formulas (I) and (I*) is defined as follows. 
[001 6] Alkyt at R, R ' and R^ is linear or branched alkyi having 1 to 1 0 cartx)n atoms, which is exenplif ied by methyl, 
ethyl, propyl, isopropyl. butyl, isobutyl. sec-butyl, tert-butyl, pentyl, hexyl. heptyt, octyl. nonyl, decyl and the like, witii 
preference given to alkyI having 1 to 4 cartx>n atoms. 
IS [0017] CycloalkyI at R. R ' ard R^ has 3 to 7 caibon atoms arxf is exenfiplified by cyclopropyl. cydobutyl, cydopentyl, 
cydohexyl, cycloheptyl and the like. 

[001 8] CyctoalkylalkyI at R, R ' and R^ is that wherein tiie cydoaikyl moiety is the above-mentioned cydoalkyl hav- 
ing 3 to 7 cartx)n atoms and the alkyt moiety is linear or branched alkyl having 1 to 6 cart)on atoms (e.g.. methyl, ethyl, 
prc^l, isopropyl, butyl, pentyi. hexyl and the like), which is exemplified by cydopropylmetiiyl. cydobutylmethyl, 

20 cydopentylmetiTyl. cyclohexylmethyl. cycloheptylmethyl. cydopropylethyl. cydopentylethyl, cydohexylethyl, cyclohep- 
tylethyl. cydopropylpropyl, cyclopentylpropyl, cydohexylpropyl. cyclohepty^ropyl. cydopropylbutyl, cyclopentylbutyl. 
cydohexylbutyl. cydoheptylbutyl. cydopro|:^hexyl. cydopentylhe)^. cyclohexylhexyl. cydoheptylhexyi and the like. 
[0019] Araikyl at R. R' and R^ is that wherein alkyi moiety is alkyl having 1 to 4 cartoon atoms and is exemplified by 
phenylalkyi such as benzyl, 1 -phenyl ethyl, 2-phenylettTyl, 3-phenylpropyl. 4-phenylbutyl and the like. 

25 [0020] Hie sut)stituent of optionally substituted cydoalkyl. cydoalkylalkyl. phenyl and araikyl on the ring at R, R' 
and R^ is halogen (e.g., chlorine, bromine, fluorine and iodine), alkyt (same as alkyl at R. R'and R^). alkoxy (linear or 
branched alkoxy having 1 to 6 carbon atoms, such as methoxy, etiioxy, propaxy, iSQpropoxy, butoxy, isobutoxy, sec- 
butoxy. tert-butoxy. pentyloxy, hexyloxy and the like), araikyl (same as araikyl at R. R' and R^) or haloalkyi (alkyl at R. 
R' and R^ which is substituted by 1 -5 halogen, and exemplified by fluoromethyl, difluorometfi^. trifluoromethyl, 2,2.2- 

30 trifluoroethyl, 2,2,3.3,3'pentafluoropropyl and the like), nitro. amino, cyano. azkJe and the like. 

[0021 ] The group formed by R and R ' or R' and R^ in combination together with the adjacent nitrogen atom, which 
forms a heterocycle optionally having, in the ring, oxygen atom, sulfur atom or optionally substituted nitrogen atom is 
preferably a 5 or 6-membered ring and bonded ring tiiereof. Examples thereof include 1-pyrrolidinyl, piperidino, 1-pip- 
erazinyl, morpholino. thiomorpholino. 1-imldazdyl, 2.3-dihydrothiazol-3-yl and the like. The substituent of the optionally 

35 substituted nitrogen atom is exemplified by alkyl. arall^. haloalkyi and the like. As used herein, alkyl, araikyl and 
haloalkyi are as defined for R, R' and R^ 
[0022] Alkyi at R^ is as defined for R, R ' and R^ . 

[0023] Halogen, alkyl, alkoxy and araikyl at R^ and R"^ are as defined for R, R ' and R^ . 

[0024] Acyl at Ft^ and R^ is alkanoyi having 2 to 6 caiton atoms (e.g., acetyl, propionyi. butyryl. valeryl, pivaloyl and 
40 the like), benzoyl or phenylalkanoyi wherein the alkanoyi moiety has 2 to 4 caston atoms (e.g., phenylacetyl, pher^pro- 
pionyl, phenylbutyryl and the like). 

[0025] Alkylamino at R^ and R"* is that wherein the alkyl moiety is alkylamino having linear or branched alkyl having 
1 to 6 cartx)n atoms. Examples thereof include mettiyiamino. ethylamino, propylamine, isopropylamtno, butylamino, iso- 
butylamino. sec-butylamino, tert-butylamino. pentylamino, hexylamino and the like. 
45 [0026] Acylamino at R^ and R"^ is that wherein acyl moiety is alkanoyi having 2 to 6 cartx>n atoms, benzyl or tiie 
alkanoyi moiety is phenylalkanoyi having 2 to 4 cartxui atoms and the lito, which Is exempfified by acetylamino, propi- 
onytamino, butyrylamino. valerylamino, pivaloylamino, benzoylamlna phenylacetylamlno, phenylpropionytamino, phe- 
nylbutyryiamino and the like. 

[0027] Alkytthio at R^ and R^ is ttiat wherein the alkyl moiety is linear or branched alkyl having 1 to 6 cart>on atoms. 
so which is exemplified by methylthio. ethyttiiio, propyHhio. isopropylthio, butytthio, isobutylthio. sec-butylthio. tert-butylthio. 
pentyfthio. he3(ytthio and the like. 

[0028] Arafkyloxy at R^ and R^ is that wherein the alkyl moiety is alkyl having i to 4 carton atoms, which is exem- 
plified by benzyloxy, 1 -phenylettiyloxy, 2-phenylettTylaxy, 3-phenylpropyloxy, 4-phenylbutyloxy and the like. 
[0029] Aralkylthio at R^ and R^ is that wherein the alkyl moiety is alkyl having 1 to 4 cartx)n atoms, which is exem- 
55 piif ied by benzylthio. 1 •phenylettiylthio.2-phenylethylthio.3-phenylpropylthio,4-phenylbutylthio and the like. 

[0030] AlkoxycariDonyl at PP and is tiiat wherein the alkcocy moiety is linear or branched alkoxy having 1 to 6 car- 
bon atoms, which is exemplified by methQxycart)onyl, etiioxycarbonyl. propoxycart>onyl. isopropQxycartK)ny1. butoxy- 
carfoonyl. isobutaxycait>onyl. sec-butoxycartx>nyl. tert-butQxycart)onyl. pentylaxycart3onyl. hexylQxycartx)nyl and the 
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like. 

[0031 ] Alkylcarbamoyl at and is carbamoyl mono- or di-substituted by alkyl having 1 to 4 cartxxi atoms, which 
is exemplified by methylcEubamoyl. dimethylcart)ampyl, ethylcarbamoyi, dtethylcarbamoyl» propylcarbampyl. dipropyl- 
cart>amoyl, butylcarbannpyl, dibutylcarbampyl and the iika 
[0032] AlkDxy at R^ is as defined for R. R' and rV 

[0033] Alkoxycarbonyloxy at is that wherein the alkoxy moiety is linear or branched alkoxy having 1 to 6 carbon 
atoms, which is exemplified by methoxycartx>nyloxy. ethoxyc€utx>nyloxy. propoxycartxmyloxy, isopropoxycart3onyloxy, 
butoxycarbonyloxy. isobutoxycartmnyioxy, sec-butoxycartxviyfQxy, tert-biitoxycartx)nylQxy. pentyloxycarbonylaxy, hexy- 
ioxycait>onylQxy and the like. 

[0034] Alkanoytoxy at R^ is that wherein the alkanpyl moiety is alkanoyi having 2 to 6 carbon atoms, which is exem- 
plified by acetyfoxy. propionyloxy, butyrytoxy. valeryloxy. pivaloytoxy arxJ the Iika 

[0035] Aralkyloxycartx>nytoxy at R^ is that wherein the aralkyi moiety is aralkyi having CrC4 alkyl. which is exem- 
plified by benzytoxycart3onyloxy, l-phenylethytoxycartwnytoxy. 2-phenylethylOKycarbonyk>xy. S-phenylpropyloxycartx)- 
nylQxy, 4-phenylbutylQKycartx>nyloxy and the like. 

[0036] Alkyl at R^ is as defined for R. R ' and R^ ; alkyl at R^ and R^ is as defined for R. R ' and R^ ; and aralkyi at R^ 
and R^ is as defined for R. R ' and R'* . 

[0037] Alkyl at R^ is as defined for R, R' and R"* and aralkyi at R^ is as defined for R. R' and rV 
[0038] The group formed by R^ and R^ in combination, which forms a heterocycle optionally having, in the ring, oxy- 
gen atom, sulfur atom or optionally substituted nitrogen atom, is imidazol-2-yl. thiazol-2-yl. oxazol-2-yl. imidazolin-2-yl. 
3,4,5,6-tetrahydropyridin-2-yl, 3,4.5.6-tetrahydropyrimidin-2-yl, 1,3-oxazolin-2-yl, 1.3-thiazolin-2-yl or optionally substi- 
tuted benzoimidazol-2-yl, benzothiazol-2-yl, benzoxazol-2-yt and the like having a substituent such as halogen, alkyl. 
alkoxy. haloalkyi, nitro. amino, phenyl, aralkyi and the like. As used herein, halogen, alkyl, alkoxy. haloalkyl and aralkyi 
are as defined for R. R ' and R^ . 

[0039] The substituent of the atx}ve-mentioned optionally substituted nitrogen atom is exemplified by alkyl, aralkyi, 
haloalkyl and the like. As used herein, alkyl. aralkyi and haloalkyl are as defined for R. R ' and R^ . 
[0040] Hydroxyalkyt at R^^ and R^^ is linear or branched all^ having 1 to 6 cartx)n atoms which is substituted by 1 
to 3 hydroxy, which is exemplified by hydroxymethyl. 2-hydroxyethyl, 1-hydroxyethyl, 3-hydroxypropyl, 4-hydrQxybutyl 
and the like. Alkyl at R""? and R^*" is as defined for R, R* and R"*; haloalkyl and alkDxycart)onyl at R^*' and R^** are as 
defined for R. R'and R'^; aralkyi at R^° and R^^ is as defined for R, R'and R^ ; and cydoalkyl formed by R^^and R^^ in 
connbination is the same as cycloalkyl at R. R ' and R^ . 
[0041 ] Alkyl at L is as defined for R. R ' and R\ 

[0042] Aminoalky at L is a linear or branched alkyl having 1 to 6 caitx>n atoms, which is substituted by amino, which 
is exemplified by aminomethyl, 2-aminoethyl. 1-aminoethyl. 3-aminopropyl. 4-aminobutyl, 5-antinopentyl. 6-aminohexyi 
and the like. 

[0043] Mono- or dialkylaminoalkyi at L Is mono- or di -substituted aminoalky! with alkyl having 1 to 4 cartx)n atoms, 
which is exemplified by methylaminomethyl. dimethylaminomethyl. ethylaminomethyl. diethylaminomethyl, propylami- 
nomethyl, dipropylaminometf^. butylaminomethyl, dibutylaminomethyl. 2-dimethylaminoethyl. 2-diethylanninoettiyl and 
the like. 

[0044] Carbamoylalkyt at L is linear or branched alkyl having 1 to 6 carbon atonrs sut)stituted by cartiamoyl. which 
is exemplified by carbamoylmethyl. 2-cart)amoylethyl, 1-carbampylethyl. 3-cart}amoylpropyl, 4-carbampylbutyl, 5-car- 
bamoytpentyl, 6-carbamoylhexyl and the like. 

[0045] PhthalimidoalkyI at L is linear or branched alkyl having 1 to 6 cartx)n atoms, which is substituted by phthalim- 

ide. Examples thereof Include phthalimidomethyl. 2-ph1haIimidoethyl, 1-phthaIimidoethyl, 3-phthalimidopropyt. 4- 

phthallmidobutyl. 5-phthalimidopentyl. 6-phthalimidohexyl and the like. 

[0046] Alkyl at B is as defined for R, R ' and R^ . 

[0047] Alkoxy at B is as defined for R, R' and R'' . 

[0048] Aralkyi at B is as defined for R. R ' and R^ . 

[0049] Arall^oxy at B is as defined for R^ and R^. 

[0050] AminoalkyI at B is as defined for L 

[0051] HydroxyalkyI at B is as defined fbr R^^ and R^^ 

[0052] AlkahoyloxyalkyI at B is that wherein linear or branched alkyl having 1 to 6 cartx)n atoms Is substituted by 
alkanoyloxy having ali^oyl moiety having 2 to 6 cart>on atoms, which is exemplified by acetyloxymethyl. propiony- 
loxymethyl. butyryloxymethyl. vateryloxymetiiyl, pivaloyloxymettiyl. acetyloxyethyl. propionyloxyethyl. butyryloxy ethyl, 
valerylcxyethyl, pivaloyloxyethyl and the like. 

[0053] AlkQxycartx)nylalkyt at B is that wherein llnesu' or t)ranched alkyl having 1 to 6 carbon atoms Is sut)8tituted 
by alkQxycartx>nyl having alkoxy moiety having 1 to 6 cart>on atoms, whidi is exemplified by methQxycartx>nylmethyt. 
ettioxycartxjnylmethyl, propoxycartxjnylmethyl, isopropoxycart)onytmethyl, butoxycarbonylmethyl, isobutoxycarbonyl- 
methyl. sec-butoxycartx3nylmettiyl. tert-tMJtQxycartx)nylmethyl. pentyloxycartx>nylmethyl. hexyloxycarbonylmethyl. 
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methQxycartX)nylethyl. ethoxycartX)ny1ethyl. propoxycartx>ny1ethyl, isopropoxycarbonytethyl. butox/caitonytsthyl, iso- 
butoxycarbonytethyl. sec-butoxycarbonylethyl, tert-butoxycart)onylethyl. pentyloxycarbonylethyl. hexytoxycarbonylethyl 
and the Ito. 

[0054] Halogen at Q\ and is as defined for R. R' and 
5 [0055] Aralkyloxy at and is as defined for R'^ and R^. 
[0056] Alkax^ a! is as defined for R ' and R^ 

[0057] Allcyiene at W, X and Y is linear or branched alliylene having 1 to 6 cartx)n atoms, which is exemplified by 

methylene, ethylene, trimethylene. propylene, tetramethylene, pentamethylene, hexamethytene arxl the like. 

[0058] Alkenylene at Y is linear or branched alkenytene having 2 to 6 cait>on atoms, which is exemplified by 

10 vinylene. propenylene. butenylene, pentenylene and the like. 
[0059] Alkyl at Rb is as defined for R. R' and R\ 
[0060] AralkyI at Rb is as defined for R, R ' and R^ . 
[0061] AminoalkyI at Rb is as defined for L 
[0062] Mono- or dialkylaminoalkyi at Rb is as defined for L 

IS [0063] The heterocyde when single ring containing nitrogen at Rc is pyridine, pyrimidine, pyridazine, triazine, pyra- 
zole. triazole and the like, and when it is a condensed ring, it is exemplified by pyrrotopyridine (e.g.. 1H-pyrro!o[2.3- 
bjpyridine. 1 H-pyrrolo[3.2-b]pyrldine. 1H-pyrrolo[3.4-b]pyridine and the like), pyrazolopyridine (e.g., 1 H-pyrazolo[3,4- 
bjpyrtdine. 1 H-pyrazolo[4.3-blpyridine and the like), imidazcpyridine (e.g.. 1 HHmidazo[4.5-b]pyridine and the like), pyr- 
rolopyrimidine (ag., 1H-|^oto[2,3-d]pyrimidine, 1H-pyrrolo[3,2<l]pyrimicfine, 1H-pyn'olo[3,4-d]pyrimidineandthe like). 

20 pyrazolopyrimidine (e.g., 1H-pyFazolo[3.4-d]pyrimidine, pyrazolo[1,5-a]pyrimidine, 1H-pyrazolo[4,3-d]pyrimidine and 
the like), imidazopyrimidine (e.g.. tmidazo[1.2-a]pyrimidtne. 1 H-imidazo[4,5<qpyi'imidine and the like), pyrrolotriazine 
(e.g., pyrrolo[1.2-a]-1,3,5-triazine, pyrrolo[2.1-f]'1,2.4'triazine). pyrazolotriazine (e.g.. pyrazolo[t.5-a]-T.3.5-triazine^^^ 
the like), triazolopyridine (e.g., 1 H-1 .2.3-trlazoio[4.543]pyridine and the like), triazolopyrimidine (e.g.. 1 ,2,4-triazolo[1 .5- 

a] pyrimidine. 1,2,4-trtazolo[4.3-a]pyrimidine. 1H-1,2.3-triazo!o[4.5-d]pyrimidine and the like), cinnoiine, quinazoline, qui- 
25 noline, pyridopyridazine (e.g., pyrido[2.3-c]pyridazine arxJ the like), pyridopyrazine (e.g.. pyrado[2,3-b]pyrazine and the 

like), pyridopyrimidine (ag., pyrido[2.3-d^imidine, pyrido[3,2-d]pyrimidine and the like), pyrimidopyrimidine (ag., 
pyrimido[4,5-d]pyrimldine, pyrimido[5,4-d]pyrinrvdine and the), pyrazinopyrimidine (e.g., pyrazinop,3-d]pyrimicfine and 
the like), naphthyridine (e.g.. 1.8-naphthyridine and the like), tetrazolopyrimidine (e.g.. tetrazo!o[1 ,5-a]pyrimkiine and 
the like), thiehopyridine (e.g.. thieno[2.3-b]pyridine and the (ike), thienopyrimidlne (e.g., thieno[2.3-d]pyrimidlne and the 
30 like), thiazolopyrldine (ag.. thiazolo[4.5-b]pyridlne. thiazolo[5,4-b]pyridine and the like), thiazotopyrimidine (e.g., thia- 
zolo[4,5<qpyrimidine. thiazolo[5.4-db>yrimidine and the like), oxazolopyridine (ag., Qxazolo[4.5-b]f^ridine. axazolo[5,4- 

b] pyridine and the like), oxazdopyrimidine (e.g., oxazolo[4,5<qpyrimidine. oxazofo[5.4<qpyrinrtidine and the like), furo- 
pyridine (e.g., furo[2.3-b]pyrkjlne. furo[3.2-b]pyrkiine and the like), foropyrimidine (e.g., furo[2.3<qpyrimkjine, furo[3,2- 
d]pyrimidine and the like). 2,3-dlhydropyrrolopyridine (ag., 2,3-dihydro-1H-pyrrolo[2.3-b]pyridine, 2.3-dihydro-1 H-pyr- 

35 roIo[3,2-b]pyrldine and the like). 2.3-dihydropyrrolopyrimidine (e.g., 2.3-dihydro-1H-pynroloI2,3'dlpyrimidine, 2,3-dihy- 
dro-1 H-pyrrolo[3.2-d]pyrimidlne and the like). 5,6,7,8-tetrahydropyrido[2,3-d]pyrimidine, 5,6,7,8-tetrahydro-1 ,8- 
naphthyridine, 5.6,7,8-tetrahydroquinollne and the like. When these rings form a hydrogenated aromatic ring, the car- 
bon atom in the ring may be cart>onyl and indides, for example, 2,3-dihydro-2-0Kopyrrolopyridine, 2,3-dihydrD-2,3-diQx- 
opynrdopyridine. 7.8-dihydro-7-oxo-1,8-naphthyridine, 5,6.7,8-t6trahydro-7-Qxo-1,8-naphthyridine and the like, with 

40 preference given to pyridin and pyrrolopyridine. 

[0064] These rings may be substituted by a sut>stituent such as halogen, alkyi, alkoxy. aralkyl. haloalkyi, nitro. 
amino, alkylamino, cyano, formyl, acyl. aminoalkyl. mono- or dialkylaminoalkyi, azide, carboxy, alkoxycariDonyl, car- 
bamoyl, aIkylcart>amoyt, alkoxyalkyi (ag., methoxymethyl, methoxyethyl, methoxypropyl, ethoxymethyl, ethoxyethyl, 
ethoxypropyl and the like), optionally substituted hydrazine and the like. 

45 [0065] As used herein, the substituent of the optionally sut)stituted hydrazine includes alkyI, aralkyt. nitro. cyano 
and the like, wherein alkyt and aralkyl are as defined for R, R' and R^ and exemplified by methylhydrazino. etiiyfhy- 
drazino. benzyl hydrazine and the like. . 

[0066] The compound of tiie formula (I) [inclusive of the compounds of the formula (I*)] is exemplified by the follow- 
ing compounds. 

50 . - . 

(1) 4-(2-pyridylcart3amoyl)plperidine 

(2) 1-benzyloxycartx)nyl-4-(4-pyridylcart3amoyl)piperidine 

(3) 1-benzoyl-4-(4-pyridylcart)amoyl)piperidine 

(4) 1-propyl-4-(4-pyridylcarbamoyOpiperidine 

^ (5) [3-(2-(2-thienylmethyOphenoKy)-2-hydroxypropyQ-4-(4i5yrklylcait>a^ 

(6) 4-(4-pyrkjytcart>amoyl)piperidine 

(7) 1-benzyl-4-(4-pyrldylcart3amoyl)-1,2,5,6-tetrahydropyridine 

(8) 3-(4-pyridylcart3amoyOpiperidine 
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(9) 1-ben2yl-3-(4-pyridylcarbamoyl)piperidine 

(10) 1 -(2K44)enzylQxyphenoxy)ethyO-4-(N-{2i3yridyO-N-benzylcarl^^ 

(11) 1 -forrriyl-4-(4-pyridylcart)amoyl)piperidine 

(12) 4-{3-pyridylcarbamoyOpiperidine 

(13) 1-isopropyl-4-(4-pyridy1carbamoyl)p!peiidlne 

(14) 1-methyl-4-{4-pyridylcarbamoyl)piperidine 

(15) 1-hexyI-4-(4-pyridylcarbamoyl)piperidine 

(16) 1-benzyl-4-(4-pyridylcafbarnoyl)piperidine 

(17) 1-(2-phenytethyQ-4-(4i3yiidylcart>amo^ 

(18) 1-(2-(4-methGKyphenyl)ethyO-4-(4i)yrkjylc^^ 

(19) 1 -(2-(4-methQxyphenyl)ethyO-4-(2i3yridylcart>amoyOpi 

(20) 1 -(2-(4K:hlorophenyl)ettTyl)-4-(4-pyridyIcaii3amoyl)pipeiidine 

(21) 1-diphenylmethyl-4-(2-pyridyicaibamoyOpiperidine 

(22) 1 -[2-(4-(5-methyl-3-oxo-2.3,4,5-tetrahydrGpyridazin-6-yl)pheny^ 

(23) 1-(4K4.5Klihydro-2-furyOphenyO'4-(4-pyrMy^ 

(24) 1 -(2Hiitrophenyl)-4-(4-pyridy!carbarnoyl)piperldine 

(25) 1 -(2-aminophenyI)-4-(4-pyridylcart>amoyf)piperidine 

(26) 1 -nicotinoyl-4-(4i3yridylcarbamoyl)piperidine 

(27) 1 -isonicotlnoyl-4-(4-pyridylcaibarrK>yl)pip8ridine 

(28) 1 -(3.4.5-trimethoxybenzoyl)-4-(4i}yridylcaitxmrK^)piperk^ 

(29) 1-acetyl-4-(4-pyridylcarbamoyl)plperidlne 

(30) 1 -(3K4-f luoroben2oyl)propyl)-4-(4-pyrkJylcarbanioyl)iDiperd 

(31) 1 -(3K4-fluoroben2oyl)propyl)-4-(2iDyridylcait5anrioyl)-pi^^ 

(32) 1 -(1 -(4-hydroxybenzoyl)ethyO-4-(2i3yridylcaibamoyO-piperidine 

(33) 1 -(1 -(44Denzyloxybenzoyl)ethyl)-4-(2-pyridyl<arbamoyl)-piperldine 

(34) 1 -(2-(44iydroxyphenoxy)ethyO-4-(2i3yridylcarbamoyOi3iperidin^ 

(35) 1 -(4-(4-f luorophenyO-4-hydraxybutyO-4-(4-pyridylcarb^ 

(36) 1 -(1 -methyl-2-(4-hydroxyphenyO-2-hydroxyethyO-4-(2-pyridyto 

(37) 1 -cinnamyl-4-(2-pyrtdylcarbamoyl)piperidlne 

(38) 1 •(24iydroxy-3i)henoxypropyl)-4-(4-pyridy1carbamoyl)-piperidin 

(39) 1 -(2-4iydroxy-3i)henQxypropyl)-4-(3i3yridytcarbarnoyl)-pi^ 

(40) 1-(2-hydroxy-3i3henQxyprof^-4-(2i3yridylcait)am(^ 

(41) 1-(2i3heny1ethyO-4-[N-(2-pyridyO-N-(2-(N,N<limethylamino)eth 

(42) 1 -benzyloxycart)onyi-4-(2-pyridylcarbanioyl)piperidine 

(43) 1 -(3<hloropherTy1)cait>amovi^-(4i>yridyicarfoamoyQpiperi^^ 

(44) 1-[N-(2i3yridyO-N-(2-(N.N<Jimethylamino)ethyOK»fbamoynpiperidra 

(45) 1 -methyl-4-(4-pyrldylcarbamoyI)-1 .2,5,6-tetrahydropyridine 

(46) 1-nicotinoyl-3-(4-pyridylcarbamoyi)piperidine 

(47) 1 -p-(4-f luorobenzoyOethyq-4-(4-pyrk]yf(»rt^^ 

(48) 1 -(6-chloro-2-methylimidazo[1 .2-a]pyndine*3K»rbonyl)-4-(4i3yridytcafbam(^ 

(49) 1 -(4-nltrobenzyl)-4-(4-pyridy1carbamoyl)piperidine 

(50) 1-hexyl-4-(4-pyridylcarbarnoyl)pipendine 

(51) 1 -benzyloxycaibonyt-4-(2-chloro-4-pyridylcarbarnoyOpiperidin6 

(52) 4-(2-chloro-4-pyridylcarbarnoyl)pipericOne 

(53) 1-(2-chloroni(X)tinoyl)-4-(4-pyridy1cailDamoyt)piperidine 

(54) 3-(2-chlor<>4-pyrldylcarbamoyOpiperldine 

(55) 1 -(4-phthalimkJobutyl)-4-(4-pyridylc»rbamoyl)piperidlne 

(56) 1 -(3»5<fi-tert4}uty1-4'hydrOKydnnamoyO-4-(4-pyridylcarbam^ 

(57) Vcarbamoylmethyl-4-(4^yridylceubarnoyOpiperidlne 

(58) 1-benzylQxycarboriyl-4-(5-niti^2i3yridylcarfoam^ 

(59) 4-(5-nrtro-2-pyridylcarbamoyl)piperidine 

(60) trans-4-benzy1oxycarbaxamidom6thyl-1 -(4-pyndy)carbafnoyl)-cyclohexane 

(61) trans-4-aminomethyl-1 -(4-pyridy]carbamoyl)cyclohexane 

(62) trare-4-formamidomethyl-1-(4-pyrldylcarbamoyOcydohex^ 

(63) trans-4-dimethylaminomethyl-1 -(4-|^ridylcaibampyOcyclohexane 

(64) N-benzyiidene-trans-(4i3yridylcail3amoyOcyclohexyfme^ 

(65) trans-4-benzylaminomethyl-1 -(4'pyridylcaibamoyl)cyclohexane 

(66) trans-4-isopropylaminomethyl'1 -(4-pyridylcarbamoyl)-cyclohexane 
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(67) trar6-4*nicx>tinoylaminom6thyl*H4i>yridylcarto 

(68) trBns-4K;ydohexytaminomethyl-1-(4i3yridylca^ 

(69) trans*4-benzytoxycari3Qxarnide-1-(4-pyridylcar^^ 

(70) trans-4-am!no-1-(4-pyridylcart>anrip/0cyctohexane 

(71) trans-4-(1-aminoetlTyl)-1-(4i3yridylcait)anTO 

(72) trans-4-aminomethyi-cis-2-methyl-1 -(4-pyridylcarbamoyl)-cyclohexane 

(73) (+)-trans-4-{1-benzylGxycarboxamidopropyO-1-cyclohexan acid 

(74) (+)-trans-4-{1 4>eruylc3xycartx>xamidoprofv0 -(4-pyridytcart>amoyf)cycIohexane 

(75) (-)-trans-4-(1 -benzyloxycartx»amidpropyl)-1 -(4-pyridylcarbamoy1)cyclohexane 

(76) (+)-tmns-4-<1-aiTurK)propyl)-1-(4-pyridylcai^^ 

(77) (-)-trans-4-(1 -aminopropyl)-1 -(4i5yrkly!carban^ 

(78) (-)-trans-4-(1-ben2yloxycartx>xamidoethyO-1 -(4'pyridylcarbamoyl)cyclohexane 

(79) (+)-trans-4-(1 -benzyiQxycartx3xamidoethyl)-1 -(4-pyridylcarbamoyQcydoh6xane 

(80) (+)-tmns-4-(1 ^minoethyl)-1 -(4-pyridylcaibamoyOcycloh6xane 

(81) (-)-tran8-4-(1-anvnoethyO-1-<4-p^ 

(8^) trahs-4-(4-cNoit)benz(^)'aminomethyl-H4i3yri^ 

(83) trans-4-aminomethyl-H2i3yridytcarbamc^)cydoh 

(84) trans-4-benzyloxycarbQxamidomethy]-1 -(2-pyridylcarfoamoy1)*cyclohexane 

(85) trans-4-methytaminomethyl-1 -(4-pyridylcarbamoyl)cyclohexane 

(86) trans-4-( N-benzyl-N-methylamino)methyl-1-(4i3yridyicarb^ 
(8^ trans-4-aminonfiethyl-1 -(3-pyridylcafbamoyl)cyclohexane 

(88) trans-4-aminomethyl-1 H(3-hydroxy-2-pyiidyOcart)anrioyi]-cyclohexane 

(89) trans-4-toen2yloxycartxJxamidomethyl- 1 -(3-pyrldylcarbamoyl)-cyclohexane 

(90) tmns-4-benzy!oxycarbQxarrudomethy!-1 -[(3-ben2yloxy-2i3yridyl 

(91) trans-4i3hthalimidomethyl-1-(4-pyridy1cartMmoyl)cyclohe^ 

(92) tran8-4-benzylQxycartx3Kamidomethyl-1 -(3-methyl-4-pyridylcart>amoyl)cyclohaxane 

(93) trans-4-aminomethyI-1-(3-methyl-4i3yridylcarbarm 

(94) 4-(trans-4-benzy1oxycarbQxamidomethylcydohexytcarbonyl)amino-2,6<ii 

(95) 4-(trans-4-arninomethylcydohexylcaTbonyOarnino-2,6-dimethylpy^ 

(96) trans-4-aminomethyI-1 -(2-methyl-4-pyrldytcarbamoyl)-cydohexane 

(97) trans-4-(1-benzytoxycarboxamidoethyl)-1 -(4-pyridylcarbamoy1)cydohexane 

(98) trans-4-(1 -amino-1 -methylethyl)-1 -(4-pyrtdytcarbamoyO-cydohexane 

(99) tran8-4-(2-aminoethyO-1-(4i3yridylcaibamoyl)^ 

(100) trans-4-(2-amino-1 -niethylethyl)-1 -(4-pyridylcarbamoyl)-cyclohexane 

(101 ) trans-4-(1 -aminopropyl)-1 -(4-pyrldytcarbamoyi)cydohexane 

(102) trans-4-anninomethyl-trans-1 -methyl-1 -(4-pyrldylcarbamoyl)-cydohexane 

(103) trans-4-benzyiaminomethylKrfs-2-methyl-1-(4i5yridylcail3^ 
004)tran5-4-(1-benzyloxycarboxamide-1-me%lethyO-1-(4-py^ 

(105) trans-4-benzylQxycarbQxamidoiTiethyl-1-( N-methyl-4-pyridylcarbampyf)cydohexane 

(106) trans-4-(1-acetamide-1-methyIethyO-1-(4i>yiidylcail3amc^ 

(107) trans-N-(6-amino-4-pyrimidyO-4-aminomethylcyclohexanecail3<^ 

(108) trans-N-(1 Hi3yrrolo[2,3-b]pyndin-4-yl)-4-anmnomethylcydohexanecarbaxamide 

(109) (+)-trans-N-(1 H-pyrrolo[2,3-b]pyridin-4-yf)-4-(1 -aminoethyI)cydohexanecatboxaniide 

(1 1 0) trans-N-<1 H-pyrroto[2,3-b]pyridin*4-yl)-4*(1 -amino-1 -methylethyQcydohexanecarboxamide 

(111) trans-N-0H-pyrazoIo[3,4-b]pyrldin-4-yl)-4-aminomethylcydohexaneca^ 

(112) (+)-trans-N-(1 H-pyra20lo[3,4-b]pyridin-4-yl)-4-(1 -amlnoethyl)cydohexanecarbQxamide 

(113) trans-N-(1 Hi3yrazolo[3.4-bIpyridin-4-yl)-4-(1 -amino-1 -methytethyl)cydohexanecarbaxBmide 

(114) (+)-trans-N-(2-amino-4-pyridyl)-4-(1 -aminoethyl)-cyclohexanecarboxamide 

(115) trans- N-(1H-pyra20lo[3,4<npy»'iniidin-4-yO-4-aminomethylcydohexanecart^ 

(116) (+)-trans-N-{1 HiDyrazolo[3,4-d]pyrinrddln-4-yl)-4-(1-aminoettiyOcydohexanec^^ 

(117) trans-N-(1 H-pyrazolo[3.4-dlpyrimidin-4-y1)-4-(1 -amino-1 Hfnethylethy!)cydohexanecarbaxamide 

(118) trans-N-(4-pyrimidinyl)-4-aminomethylcydohexanecaiboxamide 

(119) trans-N-(3-amino-4-pyridyl)-4-aminomethylcydohexanecafbaxamide 

(120) trans-N-{7H-imidazo[4,5-d]pyrinriidin-6-yO-4-aminomethylcydohexanecarboxanr^ 

(121) tran8-N-(3H-1 »2.3-triazolo[4,5-€Qpyrtmidin-7-yO-4-aminomethylcydohexanecarboxanru^ 

(122) trans-N-(1-benzyl-1H-pyiBzolo[3.44)]pyridin-4-yO-4-aminometh]^ 

(123) trans-N-<1 H-5-pyrazoIyi)-4-aminomethylcydohexanecaiboxanfijde 

(124) trans-N-(1 H-pyra2oIo[3,4-blpyridin-4-yl)-4-aminomethylcyclohexanecarba)c^ 
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(1 25) trans-N-{4-pyridazinyO-4-anrdnomethyl(yclohexanecarboxamide 

(1 26) trans-N-(7H-pyrrolo[2,3<l]pyrimidin-4-yl)-4-aminomethyIc^ 

(1 27) trans-N-(2-amino-4-pyridyl)-4'aminomethylcydohexanecartx)xa^^ 

(128) trans-N-(thieno[2,3KQpyrimidin-4-yO-4-aminomethylcydohex^ 

(129) trans-N-(5-melhyl-1 .2.4-tiia20lo[1 ,5-a]pyrimidln-7-yO-4-aminom8thylcyclohexanec^^ 

(1 30) trans-N-(3-cyano-5-methylpyrazolo[1 ,5-a]pyrlmidin-7-yl)-4-aminomethylcyclohexanecarbCDcamide 

(131) trans-N-(1 H-pyra2olo[3,4-bJpyridin-4-yl)-4-(1-amino-1 -methylethyi)cyclohexanecarboxamide 

(1 32) trans-N-(2-(1 i>yrrolldinyO-4i>yridyO-4-aminomethylcydohexane^^ 

(1 33) trans-N-(2.6Kliamino-4-pyrimidyl)-4-amnomethylcydohexanec^^ 

(134) (+)-trans-N-(7-methyl-1 ,8-naph%ridin-4-yl)-4-(1 -aminoethyQcydohexanecarboxaiTtide 

(135) trans-N-(1*benzylQxymethylpyrn>lo[2.34>]p/ridirM-yO^-ami 

(136) (+)-trans-N-(1-methylpyiTolo[2,3-b]pyrldin-4-yO-4-(1-arTiinoethyOc^ 

(137) trans-N-ben2yi-N-(2-benzylamino-4-pyridyl)-4-(1 -amino-1 -methytethyOcydohexanecarbaxarnide 

(1 38) trans-N*(2-azide-4-pyridyO-4-aminomethylcyctohexanecaibQxami^ 

(139) tran8-N-(2.3-dihydro-1 Hi3yrroto[2,34)]pyricfin-4-yO-4-aminomethytcydohexi^ 

(1 40) trans-N-(2.3-dihydro-1 H-pyrrolo[2,3-b]pyridin-4-yO-4-(1 -amino-1 -nrathylethyQcydohexanecartxxxamide 
(141-1) trans-N-(2K»ifooxy-4i3yridyO-4-aminomethylcydoh6xanecartx)xa^ 

(141 -2) (R)-(+)-trans-N-(3-bromo-1 H-pyrro!o[2.3-bJpyridin-4-yl)-4-(1 -aminoethyi)cydohexanecarbQxamide 

(142) trans-N-(1 H-pyTOlo[2,34)]pyrldin-4-yl)-4-guanidinomethylcydohexanecarto 

(143) trans-N-(1 H-pyrazolo[3,4-b]pyridin-4-yl)-4-guanidinomethy1cyclohexanecai1^ 

(144) trans-N-(4-pyridyl)-4-guanidinomethylcyctohexanec»rboxainide 

(145) 1ransrN<1 -methyipyn'olo[2,34>]pyridin-4-yl)-4-(guanidinom6thyl^ 

(146) trans-N-(1H-pyrrolo[2.34)]pyridin-4-yl)-4-(2-imidazoIln-2-yl)£iminom 

(147) trans-N-(1 -benzyloxymetlTy1pyrrolo[2,343]pyridin-4-yl)-4-guanldinomethyl^^^ 

(148) trans-N-(2-amino-4-pyridyl)-4-guanidinomethylcydohexanecarboxamlde 

(149) tran8-N-(1 -benzyloxymethy1-1 H-pyiTolo[2,34>]pyridin-4-yt)-4-(2-imidazoUn-2-y1)aminomethylcydohexan 
boxamtde 

(150) trans-N-(1 H-pyrrolo[2,3-b]pyridin-4-yl)-4-(3-benzylguanidinomethyl)-cydoheKanecar^ 

(151) trans-N-(1 H-pyTOloI2.3-b]pyridin-4-yl)-4-(3-phenylguanidlnomethyi)K:ydohexanec^ 

(152) trans-N-(1H-pyrrolo[2.3-b]pyridin-4-yl)-4-(3-propylgLanidinome^^ 

(153) trans-N-(1 H-pyrrolo[2,3-b]pyridin-4-yt)-4-(3-octylguanidinomethy1)-cydoh 

(154) trans-N-(1-benzytQxymethylpyriDlo[2.34)]pyridin-4-yQ-4-(2-bera 
boxamide 

(155) trans-N-(1 H-pyitolo[23-b]pyridin-4-yl)-4-(imidazol-2-yl)aminornet^^ 

(156) trans-N-(1 H-pyrrolo[2,3^3]pyridin-4-y!)-4-(thiazol-2-yl)aminomethylcydo^ 

(157) (R)-(+)-N-(4-pyridyl)-4-(1 -aminoethyObenzamide 

(158) N-(4-pyridyi)-4-(1 -amino-1 -methyl ethyf)benzaniide 

(159) N-(4-pyrldyf)-4-aminomethyl-2-benzylQxyben2amide 

(160) N-(4-pyridyl)-4-aminomethyl-2-ethoxybenzamide 

(161) (R)-(-)-N-(4-pyrldyl)-4-(1-aminoethyl)-3-nrtroben2amide 

(162) (R)-(-)-N-(4-pyrldyl)-3-amino-4-(1-aminoethyf)benzamide 

(163) (R)-(+)-N-(4-pyridyl)-4-(1 -aminoethyl)-3-dilor6benzamide 

(164) N-(4-pyridyl)-3-aminomethylbenzamide 

(165) {R)-(+)-N-(1 H-pynrolol2.3-b]pyridin-4-yl)-4-(1 -aminoethyl)benzamide 

(166) (RH+)-N-(1 Hi3yrazolo[3,44}]pyridln-4-yt)-4-(1-anunoe(thyQbenzamid 

(167) N-(1 H-pymzolo[3,4-b]pyridin-4-yl)-4-guanidinomethylbenzamide 

(168) N-(4-pyridyO-4-guanidinamethyibenzamide 

(169) (R)-(+)-N-(4-pyridyl)-4-(1-aminoethyO-3-fluorobenzamide 

(170) N-(4-pyridy1)-4-aminomethy!benzamide 

(171) N-(4-pyiidy1)-4-aminomethyl-2-hydroxybenzamide 

(172) N-(4-pyridyf)-4-(2-aminoethyl)benzamide 

(173) N-(4-pyiidyl)-4-aminomethyi-3-nitrobenzamide 

(1 74) N-(4-pyrklyl)-3-amino-4-aminomethyIbenzamide 

(175) (S)-(-)-N-(4-pyridyl)-4-(1 -aminoethyl)benzamide 

(176) (SH-)-N-(4-pyridyl)-2-(1 -aminoethyObenzamide 

(177) (R)-(+)-N-(4i>yricfyO-4-(1-aminoetlVo-2-dilorobenzanfvd 

(178) (R)-(+)-N-(1 H-pyrrolo[2,3-blpyr!din-4-yl)-4-(1 -(3-propylguanldino)ethy1)benzamide 

(179) (R)-{-)-N-(1 H-pyn-olo[2,3-b]pyridin-4-yl)-4-(1 -aminoethyl)-3-azidebenzamide 
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(1 80) (R)-(+)-N-(4-pyrldyO-4K1 -aminoethyl)-2-nrtrobenzamide 

(1 81 ) {R)-(0-N-(4-pyridyl)-4-(1 -arninoethyO-3-ethQxybenzamkie 

(182) (R)-(+)-N-(3-lodc>-1Hi>yrrdo[2.3-b]pyridin-4-yJ)-4-(1-aminoe^ 

(183) (R)-(+)-N-(3-iodo-1 H'pyndol2,3•b]pyT\6\n^A-y\)'4•{^'amn^ 

(184) (R)-(-)-N-(4-pyrldy1)-4-{1-arrdnoethyO-3-hydraxybenzamide 

(185) N-(1 Hi]yrazolo[3,4-b]pyridin-4-yO-4-guanidinomethyl-3-nitro^ 

(1 86) (R)-N-(l Hi3yrazolo[3.44}]pyridin-4-yl)-4-(1 -guanidinoethyl)-3-nitrobenzam 

(187) (R)-N-(l Hi5yrazolo[3.4-b]pyridin-4-yl)-4-(1-afTunoethyO-2-nit«^ 

(188) N-(1 H-pyFazolo[3.4-b]pyiidirb4-yO-4^anidinobenzamide 

(189) (R)-N-(1 Hi3yrazolop,44)]pyrkiin-4-yO-4-(1-aminoethyQ-3-ni^^ 

(190) (R)-N-(l HiDyrazolo[3,4-bJpyridin-4-yl)-4-(1-guanidinoethyl)benzamlde 

(191) N-(1 H-pyra2olo[3,4-b]pyridin-4-yl)-4-(1 -amino-2-hydroxy6tfTyl}benzamide 

(1 92) N-(1 H-pyrazolo[3,4-bJpyrldirh4-yO-4-aminornethyl-3-nltrobenzamide 

(193) N-(1 H-pyrrolo[2,3-blpyiidin-4-yO-4-piper^^ 

(194) N-(1H-pyrazolo[3.4-b]pyridin-4-yO-4-pipertdinecarba^ 

(195) N-(1 H-pyrazolo[3,4-b]pyridin-4-yO-1 -aminoacetyl-4-piperidinecaftXKamide 

(1 96) N-(1 -methoxymethyi-1 Hi3yrazolo[3 Ab]pyridin-4-yO-4i3iperidinecarbQxamkie 

(1 97) N-(2,3-dihydro-1 H-pyn'olot2.34)]pyridin-4-yO"4i3iperidinecarbQxaiTiide 

(1 98) N-(1 H-pyrrolo[2,3-b]pyridin-4-yl)-1 -(2iDhenylethyl)-4-piperidinecarbQxamide 

(199) N-(1 H-pyrrolo[2,3-b]pyiidin-4-yl)-1 -amidinc)-4-piperidlnecarboxamkie 

(200) N-(1 H-pyrrolo[2,3-blpyridin-4-yl)-1 -(3i)henylpropyl)-4i3iperidinecarbQxainide 

(201 ) N-(1 H-pyrrolo[2,3-b]pyridin-4-yl)-1 -benzyl^-piperidinecarboxamide 

(202) N-(1 H-pyrazolo[3,4-b]pyrldin-4-yl)-1 -(2-phenylethyO-4-piperldinecarboxamide 

(203) N-(1 H-pyra2olo[3,4-b]pyridin-4-yl)-1 -(3i3heny!propyl)-4-piperidinecai1X)xamide 

[0067] Preferred are compounds (80). (109). (110). (112). (115). (142), (143). (144), (145), (153). (157). (163). 
(165), (16(5) ar«l (179). 

[0068] The compound having a Rho kinase inhibitory activity may be a pharmaceutically acceptable actd addition 
salt, wherein the acid is exemplified by inorgemic add such as hydrochloric acid, hydrobromic acid, sulfuric acid and the 
like, and organic ackJ such as methanesulfbnic add, fumaric add, mateic acid, mandelic acid, citric acid, tartaric add, 
salicylic acid and the like. A compound having a carboxylic group can be converted to a salt with a metal such as 
sodium, potassium, caldum, magnesium, aluminum and the like, a salt with an amino add such as lysine and the like. 
Further, monohydrate. dihydrate, 1/2 hydrate, 1/3 hydrate, 1/4 hydrate, 2/3 hydrate, 3/2 hydrate, 6/5 hydrate and the like 
are encompassed in the present invention. 

[0069] The compound of the formula (I) can be synthesized by a method described In, for example. JP-A-62-89679, 
JP-A-3-218356, JP-A-5-1 94401. JP-A-6-41080. W095/28387. WO98/06433 and the like. 

[0070] When the above-mentioned compound having a Rho kinase inhibitory activity has an optical isomer, its 
racemate or ds-trans isomers, all of them can be used in the present invention. These isomers can be isolated by a 
conventional method or can be produced using starting materials of the Isomers. 

[0071] A compound having a Rho kinase inhibitory activity, particularly, a compound of the formula (I), an Isomer 
thereof and/or a pharmaceutically acceptable add addition salt thereof have intraocular pressure lowering action, optic 
disc blood flow improving action and aqueous outflow promoting action In mammals inclusive of human, cow, horse, 
dog, mouse, rat and the like. Therefore, they can be used as an agent for the prophylaxis and treatment of various types 
of glaucoma, such as primary open angle glaucoma, normal pressure glaucoma, hypersecretion glaucoma, ocular 
hypertension, acute angle closure glaucoma, chronic angle doser glaucoma, plateau iris syrxjrome, combined-mech- 
anism glaucoma, steroid glaucoma, capsular glaucoma, pigmentary glaucoma, secondary glaucoma assodated with 
anryloidosis, neovascular glaucoma, malignant glaucoma arvl the like. 

[0072] The agent for the prophylaxis and treatment of glaucoma of the present Invention is administered orally or 
parenterally. The dosage form may be. for example, oral preparation such as XabH&U capsule, syrup and the like, or 
parenteral preparation such as liquid injection (e.g.. solution, emulsion, suspension and the like), external agent [e.g., 
ointment (particularly eye ointment), eye drop and the like], and the like. In consideration of the influence and effect on 
other drculatory systems, the dosage fbrnn of administration to local site in the eye is preferabia The dosage form of 
eye drop or eye ointment is particulariy preferable. 

[0073] A preparation having the aforementioned dosage form can be prepared by mixing the inventive compound 
with an additive necessary for formulating a preparation, such as typical carrier, exdpient. binder, stabilizer and the like 
and by following a conventional method. For example, the compound having a Rho kinase inhibitory activity is miToed 
with a pharmaceutically acceptable carrier (e.g.. excipient, binder, disintegrator, con'ective. corrigent, emulsif ier, diiu^, 
solubilizer and tiie like) to give a pharmaceutical composition or a pharmaceutical preparation in the form of tablet, pill. 
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pcwder. granule, capsule, troche, syrup, liquid, emulsion, susper^on. injection (e.g.. liquid, sispension and the like), 
suppository, inhalant, percutaneous absorber, eye drop, eye ointment and the like in the form suitable for oral or 
parenteral preparation. 

[0074] When preparing a solid preparation, additives such as sucrose, lactose, cellulose sugar. D-mannitol. malti- 
5 tol, dextran. starches, agar, arginates, chitins, chitosans, pectines. tragacanth gum, gum arabic. gelatins, cdlagens. 

casein, albumin, calcium phosphate, sorbitol, glycine. cart>oxymethytce!lulose. polyvinylpyrrordone, hydroxypropylcel- 

lulose, hydroxypropylmethylcellulose. glycerol, polyethyleneglycol. sodium hydrogencart>onate, magnesium stearate. 

talc and the like are used. Tablets can be applied with a typical coating, where necessary, to give sugar coated tablets. 

enteric tablets, f ilnvooated tablets, two-layer tak>lets and mutti-^ayer tablets. 
10 [0075] When preparing a senrti-solid preparation, animal and plantlatsand oils (ag., olive oil. corn oil, castor oil and 

the like), mineral fats and oils (e.g.. petrolatum, white petrolatum, solid paraffin and the like), wax (e.g., jojoba oil, car- 

nauba wax. bee wax and the like), partly or entirely synthesized glycerol fatty acid esters (e.g.. (auric add, nriyristic add, 

palmitic add and the like), and the like are used. Examples of commercially available products of these indude Wrtepsol 

(manufactured by Dynamitnovel Ltd.). Farmazol (NOP Corporation) and the like. 
IS [0076] When pr^ring a liquid preparation, an additive, such as sodium chloride, glucose. sort)itol, glycerol, olive 

oil, propylene glycol, ethyl alcohol and the like, is used. 

[0077] The liquid preparation may be, for example, injection, eye drop and the like. 

[0078] When preparing an injection, a sterile aqueous solution such as physiological saline, isotonic solution, oil 
(e.g.. sesame oil and soybean oiQ and the like are used. Where necessary, a suitable suspending agent such as sodium 
20 cart)Oxymethylcelluk)se, nonionic surfactant, solubilizer (e.g., benzyl benzoate and benzyl aloohoQ, and the like can be 
concurrently used. 

[0079] Moreover, when an eye drop is prepared, an aqueous liquid or solution is used, which is particulariy a sterile 
injectable aqueous solution. The eye drop can appropriately contain various additives such as buffer, stabilizer, wetting 
agent, emulsif ier. suspending agent, surfactant isotonidty agent, presenmtive and thickener. 
25 [0060] The buffer may be. for example, phosphate buffer, borate buffer, citrate buffer, tartrate buffer, acetate buffer, 
amino add and the like. 

[0081 ] The stabilizer may be, for example, sodium edetate, citric acid and the like. 

[0082] The wetting agent may be. for example, glycerol and the like. 

[0083] The emulsif ier may be, for example, polyvinylpyn-olidone and the like. 
30 [0084] The suspending agent may be, for example, hydroxypropylmethylcellulose. methylcellulose and the like. 

[0085] The surfactant may be, for example, polysortsate 80, polyoxyethylene hydrogenated castor oil and the like. 

[0086] The isotonidty agent may be, for example, saccharides such as sorbitol, glucose, mannitol and the like, pol- 

yhydric alcohols such as glycerol, propylene glycol and the like, salts such as sodium chlorkie and the like, and the like. 

[0087] The preservative may be. for example, quaternary ammonium salt such as benzalkonium chloride, benze- 
35 thonium chloride and the like, p-hydroxybenzoate such as methyl p-hydroxybenzoate. ethyl p-hydroxybenzoate and the 

like, benzyl alcohol, phenethyl alcohol, sorbic acid and salts thereof, thimerosal. chtorobutanol and the like. 

[0088] The thickener may be, for example, hydrcxyethylcellulose, hydroxyprcpylcellulose, methylcellulose, hydrox- 

ypropylmethylcellulose, carixsxymethytcellulose. salts thereof and the like. 

[0089] When in use as an eye drop. pH is preferably adjusted generally to about 4 - 9. preferably about 6 • 8.5. 
40 [0090] When the preparation Is an eye ointment, an ointment base (e.g.. petrolatum, lanolin, plastibase and the 
like), a preservative (e.g.. benzalkonium chloride, p-hydroxybenzoate, chlorobutanol and the like), and the like are 
appropriately selected and used for production. 

[0091] The agent for the prophylaxis and treatment of glaucoma of the present invention contains an active ingre- 
dientinaproportionofO.0001 -100wl%,suitably0.001 -50wt%.ofthepreparation. While the dose and adnrtinistration 
45 frequency vary depending on symptom, age, body weight arKi administration form, when it is used as an eye drop for 
an adult, a preparation containing a compound having a Rho kinase inhibitory activity in a proportion of 0.0001 - 10 
w/v%, preferably 0.001 - 1 w/v%. is administered several times a day. preferably 1 - 6 times a day. by several drops, pref- 
erably 1 - 3 drops, each time. When it is used as an eye ointment a preparation containing this compourKl in a propor- 
tion of 0.0001 - 1 0 w/w%, preferably 0.001 - 1 w/w%. can be applied several times a day, preferably 1-6 times a day 



so 



Examples 



[0092] The present invention is explained in detail by referring to examples and experimental examples. The 
present invention is not limited in any way by these examples. 

55 

Example 1: eye drop 1 

[0093] (+)-trans-4-(1-Aminoethyl)-1-(4-pyridylcart3amoyl)-cydohexane 2HCI IH2O (hereinafter Compound A). 
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which is a compound having a Rho kinase inhibitory activity, was dissotved in distilled water for injection. The pH was 
adjusted to 7 with sodium hydroodde and an eye drop having the following compositton was prepared. 



Compound A 

Sodium dihydrogenphosphate 2 hydrate 
Sodium chloride 
distilled water for injection 


0.5 g 
0.1 g 
0.9 g 

appropriate amount 


Total amount 


100 ml 



Example 2: eye drop 2 

[0094] In the same manner as in Example 1 . an eye drop containing Compound A at a concentration of 0.1% was 
prepared. 

Example 3: eye drop 3 

[00951 In the same manner as in Example 1 , an eye drop containing Compound A at a concentration of 0.03% was 
prepared. 

Example 4: eye drop 4 

[009$] In the same manner as in Example 1, an eye drop containing (+)-trans-N-(1H-pyrrolo[2,3-b]pyridin-4-yl)-4- 
(1-aminoethyl)cyclohexanecait>oxamide 2HCI 6/5H2O (hereinafter Compound B), which is a compound having a Rho 
kinase inhibitory activity, at a concentration of 0.03% was prepared. 

Example 5: eye drop 5 

[0097] In the same manner as in Example 1, an eye drop containing (R)-(+)-N-(4-pyridyl)-4-(1-aminoethyl)benza- 
mide 2HCI (hereinafter Compound C). which is a compound having a Rho kinase inhibitory activity, at a concentration 
of 0.1% was prepared. 

Example 6: eye drop 6 

[0098] In the same ntanner as in Exan^le 5, an eye drop containing Compound C at a concentratton of 0.03% was 
prepared. 

Example 7: eye drop 7 

[0099] In the same manner as in Example 1 . an eye drop containing (R)-(-i-)-N-(1 H-pyrroloP>3-b]pyridin-4-yl)-4-(1 - 
aminoethyl)benzamide 2HCI IH2O (hereinafter Compound D), which is a compound having a Rho kinase inhibitory 
activity, at a concentration of 0.03% was prepared. 

Example 8: tablets 

[0100] Hie Conpound A. lactose, com starch and crystalline cellulose were mixed, kneaded with polyvinylpyn-o- 
lidone K30 paste solution and passed through a 20-mesh sieve for granulation. After drying at 50"C for 2 hours, the 
granules were passed through a 24-mesh sieve, and talc and magnesium stearate were added. Using a <|>7 mm punch, 
tablets weighing 120 mg per tablet were prepared. " * 



Compound A 



10.0 mg 
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(continued) 





'^n 0 mn 
^i/>u my 


Com starch 


20 0 ma 


Crystalline cellulose 


29.7 mg 


Polyvinytsyrrolidone 1^ 


5.0 mg 


Talc 


5.0 mg 


Magnesium stearate 


0.3 mg 




120.0 mg 



Formulation Example 9: Capsules 

IS 

[0101] The Compound A, lactose and com starch were mixed, kneaded with polyvinylpyrrolidone K30 paste solu- 
tion and passed through a 20-mesh sieve tor granulation. After drying at 50**C for 2 hours, the granules were passed 
through a 24-mesh sieve and talc and magnesium stearate were added. The mixture was filled in hard capsules (No. 
4) to give capsules weighing 120 mg. 



Compound A 


10.0 mg 


Lactose 


70.0 mg 


Cornstarch 


35.0 mg 


Polyvinylpynrolidone K30 


2.0 mg 


Talc 


2.7mg 


Magnesium stearate 


0.3 mg 




120.0 mg 



35 Experimental Example 1 : effect on normal tntmocular pressure of coloured raOoat 
Experiment method 

[0102] Male Dutch coloured rabbits (body weight about 2 kg) were used. The rabbits were placed in a hokJing box 
40 for 3-5 hr a day for acclimation from one week prior to the test The rabbits that showed steady intraocular pressure as 
measured by a tonometer [pneumatonograph (manufactured by Alcon Lab. inc. )] were selected and used for the test. 
After measurement of the initial value of the intraocular pressure, the eye drop (50 ^1) of Example 1 was instilled into 
one eye. and a base, which was the eye drop of Example 1 except Compound A. was instilled into the other eye in the 
. same manner and taten as the control eya The intraocular pressure was measured with time at 30, 60, 90 and 1 20 min 
45 after instillation and thereafter at 60 min intervals until the intraocular pressure returned to the initial value, and the dura- 
tion of the effect was examined. 



Exoeriment result 

50 [0103] The effect of the eye drop of Example 1 on the normal intraocular pressure is shown in Fig. 1 . When com- 
pared to the control eye at 60 min after Instillation, the masdmum significant intraocular pressure towering action of 5 
mmHg was observed. For 180 min after instillation, a significant intraocular pressure lowering action as compared to 
the control eye was found. At 360 min after instillation, the intraocular pressure was almost the same as in the control 
eye and returned to the initial value. 
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Experimental Example 2: effect on blood flow of normal optic disc of coloured rabbit 
ExparimfflTtmethQCl 

5 [0104] Male Dutch coloured rabbits (body weight about 2 kg) were used. The eye drop (50 ^1) of Example 1 was 
instilled into one eye. and a base, which was the eye drop of Example 1 except Compound A, was instilled into the other 
eye in the same manner and taken as the control eye. Using a laser speckle microcirculation analyzer, the blood flow of 
optic disc was measured at 30, 60, 90 and 120 min after instillatkm and thereafter at 60 min intervals till 300 min after 
the instillation. 

10 

Experiment result 

[0105] The effect of the eye drop of Example 1 on the optic disc blood flow kinetic is shown in Hg. 2. When com- 
pared to the control eye. a 11% blood flow increasing action was found at 30 min after instillation, and a 15% significant 
IS blood flow increasing action was found at 60 min after instillation. The blood f tow increased most (18%) at 120 min after ' 
instillation. The effect gradually decreased thereafter, but a signiftoant btood ftow increasing action was observed for 
1 80 min after the instillation as compared to the control eye. 

Experimental Example 3: effect on cart)achot contraction of extracted ciliary muscle of white rabbit 

20 

Experiment method 

[01 06] Male Japanese white rabbits (body weight about 2 kg) were euthanized by intravenous administration of an 
excess perrtobart)ital sodium. The eyeball was enucleated immediately thereafter and preserved in a Krebs solution 

25 (NaCI:112 mM. KCI:5.9 mM. CaCl2 2H2O:2.0 mM, MgCl2 6H20:1.2 mM. NaH2P04 2H20:1.2 mM, NaHCOs 25 mM, 
Glucose:1 1 .5 mM). The ciliary body separated from the eyeball was hung in a Magnus bath filled with the Krebs solution 
and equilibrated under a 20 - 30 mg resting tension. The changes in the tension of the pr^oaration was measured with 
a transducer and recorded on a pen recorder via an amplifier. As the contraction drug, carbachol was used, and the 
inhibitory action on the dose dependent response of phasic contraction was studied. The test drug was (•f)-trans-4-(1 - 

30 aminoethyt)-1-(4-pyridylcart^moyl)cydohexane 2HO IH2O (Compound A), which was added to the Magnus bath 5 
min before addition of cartsachot. 

Experiment result 

35 [0107] The effect of Compound A on the cartsachol contraction is shown in Rg. 3. The ciliary nuscle showed a dose 
dependent contraction by 10*^ - 3x10*^ M carbachol and Corrpound A showed non-competitive antagonism against 
cart>achol contraction. The IC50 of Compound A against carfc>achol contraction was 2.8x 10*® M. 
[0108] The contraction and relaxation of the ciliary muscle play an important role in aqueous outflow. By the relax- 
ation of the ciliary muscle, the aqueous outflow via trabecular meshwork can be inhibited but that via uveosclera is pro- 

40 moted (Takeshi Yoshitomi. Neuroophthalmol. Jpn., 15(1). 76-81, 1998). The relaxation of the dliary musde that 
promotes aqueous outflow is considered to result in lowering of the intraocular pressure. 

[0109] In general, 1/1000 of eye drop is said to be transferred into anterior chamber (Kouji Honda: Practical Oph- 
thalmology, Guide of ophthalmic drug, Bunkodo Co. Ltd., Tokyo, 387-392, 1994). When 0.5% Compound A is instilled 
by 50 fil , 1/1 000 thereof to be transferred into the anterior chamber is calculated to be 1 .5x1 0'^. Therefore, these test 
45 results are considered to show the concentration sufficiently effective in vivo as well. 

Experimental Example 4: effect on normal intraocular pressure of white rabbits 

Tg^^riiq 

50 

[0110] 

Compound A (•i-)-trans-4-(1-aminoethyl)-1-(4-pyridylcart9amoyOcyclohexane 2HCI IH2O 
Compound B (+)-trans-N-(1 H-pyrroIo[2,3-b]pyrWin-4-yO-4-(1-amlnoethyl)cydohexanecartxixaniide 2HCI 6/5H2O 
^55 Compound C (R)-(+)-N-(4-pyri(^)-4-(1-aminoethyl)benzamide 2Ha) 

Compound D (R)-(+)-N-(1H-pyrrolo[2,34>]pyridin-4-yQ^-(1-aminoetriy^ 2HCI IH2O 

[Oil 1] In this experiment. 0.1% eye drop and 0.03% eye drop containing Compourxl A (each prepared in Example 
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2 and Example 3). 0.03% eye drop containing ConrpoumJ B (prepared in Example 4). 0.1% eye drop and 0.03% eye 
drop containing Compound C (each prepared in Example 5 and Example 6) and 0.03% eye drop containing Compound 
D (prepared in Example 7) were used. 

Experiment method 

[0112] Japanese white rabbits (body weight about 2 kg) purchased from Japan Laboratory Animais. INC. were 
used. These animals were bred in a breeding chamber set to temperature aSid^'C, humidity 55±10% and fed on limited 
amount of 1 00 g a day of a solid feed (Labo R Stock, Nihon-Nosan Kogyo K.K.). They were allowed free access to tap 
water. The rabbits were placed in a holding box for 5 hr a day for acclimation from 2 d^ prior to the test The rabbits 
that showed steady intraocular pressure as measured by a tonometer [pneumatonograph (manufactured t>y Alcon Lab. 
Inc.)] were selected and used for the test After measurement of the initial value of the intraocular pressure, various eye 
drops (20 ^0 were instilled into one eye, and a t>ase, which was one of various eye drops except the test drug, was 
instilled into the other eye in the same manner and taken as the control eye. The intraocular pressure was measured 
with time at 30. 60, 90. 120. 150 and 180 min after instillation and thereafter at one hour Intervals until the intraocular 
pressure returned to the initial value, and the duration of the effect was examined. 

Ejffiprim^nt rgsMlt 

[01 1 3] The effects of eye drops containing each test drug at a concentration of 0.1 % on the normal intraocular pres- 
sure are shown in Rg. 4 (Examples 2, S). The effects of eye drops containing each test drug at a concentration of 0.03% 
on the normal intraocular pressure are shown in Fig. 5 (Examples 3. 4) and Fig^ 6 (Examples 6. 7). In every case, a 
significant intraocular pressure lowering effect was found. In particular, Compound A (Examples 2, 3) showed an 
intraocular pressure towering effect in early stages after instillation and Compound D (Example 7) showed a marked 
and long lasting intraocular pressure lowering effect. 

Experimental Example 5: effect on of blood f tow of normal optic disc of white rabbits 

Test drug 

[0114] 

Compound A (+)-frans-4-(1 -aminoethyl)-1-(4-pyridylcarbamoyl)cyclohexane 2HC1 1 H2O 
Compound C (R)-(-i-)-N-(4-pyridyl)-4-(Vaminoethyl)benzamide 2HCI 

[01 15] In tills experiment, 0.1% eye drop containing Compound A (prepared in Example 2) and 0.1% eye drop con- 
taining Compound C (prepared in Example 5) were used. 

Exp^rim^nt method 

[0116] Japanese white rabbits (body weight ak>out 2 kg) purchased from Japan Laboratory Animals, INC. were 
used. These animals were bred in a breeding chamt>er set to temperature 23±3''C, humidity 55±1 0% arKi fed on limited 
amount of 100 g a day of a solid feed (Labo R Stock. Nihon-Nosan Kbgyo K.K.). They were allowed free access to tap 
water. In the same manner as in Example 4, each test drug was administered. Using laser speckle microcirculation ana- 
lyzer, the blood flow of optic disc was measured at 30. 60. 90, 120, 150 and 180 min after instillation and thereafter at 
one hour intervals till 300 min after the instillation. 

ExpQrim^nt resylt 

[01 1 7] The results are shown in Fig. 7. In every case, a significant blood flow increasing actton was obsen^ed from 
30 min after instillation. In particular, when Compound A (Example 2) was instilled, the effect was more tong-lasting. 
[0118] In consideration of tine results of Experimental Example 2. this optic disc blood flow increasing action was 
considered to be attributable to vasodilation caused by dephosphorylation of vascular smooth muscle myosin light 
chain due to the activation of myosin phosphatase by a compound having a Rho kinase inhibitory activity (Masayoshi 
Uehata. et al.. Nature 389, 990-994, 1997) and the accompanying increase in ophthalmic perfusion pressure (blood 
pressure - intraocular pressure). 
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Experimental Example 6: ophthalmic disorder caused by 8-time-a-day instillation to white rat)bit8 
5 [0119] 

Compound A (+)-trans-4-(1-aminoethyl)-1-(4-pyridylcait)ampyOcyclohexane 2HCI IH2O 
Compound C (R)-(-i-)-N-(4i3yridyl)-4-(1 -aminoethyl)benzamide 2Ha 

w [0120] Thetestdrugs. Compound A and Compound C, were each dissolved in the following base at a conc^^ 
of 0.125. 0.25. 0.5 and 1 .0% and adjusted to pH 7 for use in this experiment. 



IS 


Formulation of base 




Sodium dihydrogenphosphate 2 hydrate 


0.1 g 




Sodium chloride 


0.9 g 


20 


Sodium hydroxide 


appropriate amount 




distilled water for injection 


appropriate amount 




Total amount 


too ml 



25 ^grimfint method 

[0121] Japanese white rabbits (body weight about 2 kg) purchased from Japan Lidboratory Aitimals, INC. were 
used. These animals were bred in a breeding chamber set to temperature 2313*'C. humidity 55±1 0% and fed on limited 
amoum of 100 g a day of a solid feed (Labo R Stock. Nihon-Nosan Kogyo K.K.). They were allowed free access to tap 

30 water. Instillation: Using a micropipet, each test drug (100 mI) was Instilled Into the right eye of each animal 8 times at 
one hour intervals. Into the left eye was Instilled a base In the same manner Observation: anterior segment of the eye 
was macroscoptcaliy observed before instillation and 30 min after 2nd, 4th. 6th and 8tii administrations, according to 
the macroscopic criteria lor ocular lesions as shown In Table 1 (Naruyuki Fukui, Fumihiko Ikemoto, Gendai no Rinshou 
4, 277-289, 1970). In addition, corneal staining spot was observed before instillation and after 8tti administration. 

35 [01 22] The results of macroscopic observation of the anterior segment of the eye upon administration of Corrpound 
A are shown in Table 2 and the results of maaoscopic observation of the anterior segment of tiie eye upon administra- 
tion of Compound C are shown in Table 3. 
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Table !• Macroscopic criteria for ocular lesions in rabbits 



Cornea 

A. Degree of opacity 
• Ho opacity (nozaal) 
- Seattarad or diffiisa araaa, datails 



10 



IS 



20 



25 



30 



35 



40 



45 



of iria elaarly viaibia 
Baaily diacenibla trazuOnoaat 
araaa, dataila of Iria aXishtly 
obacoKvd 

Opcdaacant araaa, no ctetails of 
iris viaibia, aisa of pupil baraly 
discomible 
Opaquor iria invisible 



B) Bdema of palpebral conjunctiva 

* Bo aimlliiig 

* Slight artanwtnnw tamtenpy 

- Saalling above noriBal 

- Obvioaa flvalXing with partial 
ewraion of lida 

• saalllnfy with lida about half 
cloaad 

• Swelling with lids about half 
closed to oanpletely closed 



B. Area of opacity 

• one quarter (or less) but not zero 

• Oreatar .than one quarter but less 
than half 

- oreatair than half but leaa than 
thrsa qoartara 

• Graatar than three qoartars, up 
to trtiola area 

Iris 
Values 
' Sosnal 

- Folds a3dove nonawl eongestionf 
swelling circuraoornsal injection 
(any or ell of these or any 
ccnbination) r iris reacts to light 
(sluggish reaction is poaitive) 

• Ho reaction to light, hsnorxhage, 
gross destruction (any or all or 
these) 

conjunctiva 

A. Redness of palpebral conjunctiva 

• Bo injection 

• Hoooaa tingad vary slightly with 
red, a slight vasodilation in the 
palpebral edge 

' Obvious injection above nonsal^ . 
mucosa tinged more definitely 
vith red, prominent swelling 

• Hucosa tinged vary markedly 
vith red, aU^tly indistinct 
peripheral veasels 

• Diffuse beefy red (mora severe 
than 2) '_ 



0 

0.5 
1 

2 

3 

A 



C) Redness of bulbar conjunctiva 

• So injection 

• Slight vasodilatation of circuD- 
CQocneal vessels 

• More prcndnent vasodilation 
- Harlced vasodilation of veasels 

coursing toward the palpebral 
edge or the veasels tinged 
narJcedly red 



0.5 
1 



1 
2 
3. 
4 

D. Nictitating 

• BO injection 0 

- Tendency toward vasodilation 

0 edema 0.5 

• Mora prosdnant vasodilatiixn, the 
palpcdaral edge tinged with red 1 

- Very marked vasodilation, the 
whole nictitating Bwni>rane 

1 tinged with red 2 

B> Discharge 

2 * Bo discharge 0 

- Any oBount different fron 
normal (does not include saall 
amounts observed in inner 
canthaa) 1 

• Discharge witb tMniatenlng of the 
lids and hair just adjacent to lida 2 

0.5 - Disidiarge witb moistening of tba 
lids and hair# and considerable 
are around the eye 3 



SO 



ss 
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Table 2 



Scores of ocular lesions in rabbits administered with compound A (mean of three eyes) 





Item for scoring ocular lesions 


Instillation 








Before 


2nd 


4th 


eth 


8th 


0.12S% 


Cornea 


Degree 


0 


0 


0 


0 


0 






Area 


0 


0 


0 


0 


0 




Iris Conjunctiva 


Values 


0 


0 


0 


0 


0 






Palpebral redness 


0 


0.17 


0 


0.33 


0.33 






Palpebral edema 


0 


0 


0 


0.33 


0.50 






Bulbar redness 


0 


0.33 


0.33 


0.33 


0.33 






Nictitating membrane 


0 


0 


0 


0 


0.17 






Discharge 


0 


0 


0.17 


0.50 


0 




Total score 




0 


0.50 


0.50 


1.99 


1.33 


0.25% 


Cornea 


Degree 


0 


0 


0 


0 


0 






Area 


0 


0 


0 


0 


0 




Iris Conjunctiva 


Values 


0 


0 


0 


0 


0 






Palpetxa) redness 


0 


0.17 


0 


0.33 


0.33 






Palpebral edema 


0 


0 


0 


0.17 


0 






Bulbar redness 


0 


0.50 


0.50 


0.50 


0.83 






Nictitating membrane 


0 


0.17 


0.50 


0.50 


0.50 






Discharge 


0 


0 


0.17 


0.50 


0 




Total score 




0 


0.84 


1.00 


1.50 


1,66 


0.5% 


Cornea 


Degree 


0 


0 


0 


0 


0 






Area 


0 


0 


0 


0 


0 




Iris Conjunctiva 


Values 


0 


0 


0 


0 


0 






Palpebral redness 


0 


0.17 


0.17 


0.67 


0.67 






Palpebral edema 


0 


0.17 


0.17 


0.83 


0.67 






Bulbar redness 


0.17 


0.50 


0.50 


0.50 


0.83 






Nictitating membrane 


0 


0 


0.33 


0.50 


0.67 






Discharge 


0 


0 


0.33 


2.67 


1.17 




Total score 




0.17 


0.49 


1.50 


5.17 


4.01 
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Table 2 (oonlinued) 



Scores of ocular lesions in raUsits administered with compound A (mean of three eyes) 




Item for scoring ocular lesions 


Instillation 








Before 


2nd 


4th 


eth 


8th 


1.0%. 


Cornea 


Degree 


0 


0 


0 


0 


0 






Area 


D 


u 


u 


0 


0 




Iris Conjunctiva 


Values 


0 


0 


0 


0 


0 






Palpebral redness 


0.17 


0.50 


0.50 


0.83 


2.17 






Palpebral edema 


0 


0.67 


0.67 


1.33 


3.00 






Bulbar redness 


0 


0.50 


0.50 


1.17 


1.50 






Nictitating membrane 


0 


0.17 


0.50 


0.67 


1.67 






Discharge 


0 


0.33 


0.67 


1.67 


2.33 




Total score 




0.17 


2.17 


2.84 


5.67 


10.67 



Tables 



2$ 


Scores of ocular lesions in rabbits administered with compound C (mear 


1 of three eyes) 






item for scoring ocular lesions 


Instillation 










Before 


2nd 


4th 


eth 


8th 


30 


0.125% 


Cornea 


Degree 


0 


0 


0 


0 


0 






Area 


0 


0 


0 


0 


0 






iris Conjunctiva 


Values 


0 


0 


0 


0 


0 








Palpebral redness 


0 


0 


0 


0.17 


0.33 


3S 






Palpebral edenra 


0 


0 


0 


0.17 


0.33 








Bulbar redness 


0 


0 


0.50 


0.17 


0.50 








Nictitating membrane 


0 


0 


0.33 


0.33 


0.50 


40 






Discharge 


0 


0 


0.17 


0.50 


0 






Total score 




0 


0 


0.83 


0.84 


1.66 




0.25% 


Cornea 


Degree 


0 


0 


0 


0 


0 








Area 


0 


0 


0 


0 


0 


46 




Iris Conjunctiva 


Values 


0 


0 


0 


0 


0 








Palpebral redness 


0 


0 


0.33 


0.33 


0 








Palpebral edema 


0 


0 


0 


0.17 


0 


SO 






Bulbar redness 


0 


0.33 


0.33 


0.50 


0.67 








Nictitating memtsrane 


0 


0.33 . 


0.50 


0.33 


1.33 








Discharge 


0 


0 


0 


0.67 


1.00 






Total score 




0 


0.66 


1.50 


2.83 


3.00 
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Table 3 (continued) 



Scores of ocular lesions in rabbits adnninistered with confound C (mean of three eyes) 







Item for scoring ocular lesions 


Instillation 


5 








Before 


2nd 


4th 


6th 


8th 




0.5% 


Cornea 


Degree 


0 


0 


0 


0 


0 








Area 


0 


0 


0 


0 


0 


10 




Iris Conjunctiva 


Values 


0 


0 


0.33 


0 


0.67 








Palpebral redness 


0 


0 


0.33 


0.33 


2.00 








Patp^ral edema 


0 


0 


0.33 


0.33 


2.83 








Bulbar redness 


0 


0.50 


0.50 


0.67 


1.00 


IS 






Nictitating membrane 


0 


0.50 


0.33 


1.00 


1.00 








Discharge 


0 


0 


0.17 


1.00 


2.00 


20 




Total score 




0 


1.00 


1.99 


3.83 


9.50 




1.0% 


Cornea 


Degree 


0 


0 


0 


0 


0 








Area 


0 


0 


0 


0 


0 






Ills oonjuncuva 


vaiUoD 


u 


U 


U.D/ 


i.uU 


I.UU 


25 






PalpebfHl redness 


0 


0.17 


0.50 


0.50 


2.33 








Palpebral 


0 


0 


0.17 


0.50 


3.33 








edema 


0 


0.50 


0.50 


0.67 


2.00 


30 






Bulbar redness 


















Nictitating membrane 


00 


0.50 0 


0.50 0 


0.83 0.33 


1.67 2.33 








Discharge 












4e 




Total score 




0 


1.17 


2.34 


3.83 


12.66 



[0123] According to the observation of corneal staining spot the administration of Corrpound A at any concentra- 
tion did not lead to abnormalities. In contrast, when CorrpourxJ C was administered, 0.25% instillation caused abnor- 
mality in two eyes, 0.5 and 1.0% instillations caused abnormality in all eyes at corneal epithelium. However, 0.125% 
40 instillation did not cause particular atmormalrty 

Industrial Applicability 



45 



60 



55 



[01 24] In the agent for the prophylaxis and treatment of glaucoma of the (present Invention, since a compound hav- 
ing a Rho kinase inhibitory activity shows an intraocular pressure lowering effiect, an optic disc blood flow improving 
effect and an aqueous outflow promoting effect the agent is useful for the prophylaxis and treatment of various types 
of glaucoma, such as primary open angle glaucoma, nomial pressure glaucoma hyperseaetion glaucoma* ocular 
hypertension, acute angle closure glaucoma, chronic angle doser glaucoma, plateau iris syndrome, combined-mech- 
anism glaucoma, steroid glaucoma, capsular glaucoma, pigmentary glaucoma, secondary glaucoma associated with 
amyloidosis, neovascular glaucoma, malignant glaucoma and the Ilka 

[0125] Inasmuch as the compound having a Rho kinase inhibitory activity inhibits contraction of dGary nru^le, it is 
useful as an agent for the prophylaxis and treatment of asthenopia and pseudomyopia and the like caused by sustained 
'abnormal tension of ciliary musde. 

[0126] Tliis application is based on a patent applteatfon Nos. 247762/1998 and 122960/1999 filed in Japan, the 
content of which is hereby incorporated by referenca 
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1 . An agent for the prophylaxis and treatment of glaucoma, which comprises a conpound having a Rho kinase inhib- 
itory activity. 

2. The agent for the prophylaxis and treatment of glaucoma of daim 1 , wherein the compound having a Rho kinase 
inhibitory activity Is an amide compound of the following formula (I) 




wherein 

Ra Is a group of the formula 




in the formulas (a) and (b). > 

R is hydrogen, all^. or cydoalkyi, cycloalkylalkyl. phenyl or aralkyl. which optionally has a substituent 

on the ring, or a group of the famula 




wherein R^ is hydrogen, alkyl or formula: -NR^NR^ wherein R® and R^ are the same or different and 
each Is hydrogen, alKyl, aralkyl or phenyl, R^ is hydrogen, alkyl, aralkyl, phenyl, nitro or cyano, or R^ 
and R^ In combination shew a group forming a heterocyde optionally having, In the ring, oxygen 
atom, sulfur atom or optionally sut>stituted nitrogen atom, 
R^ is hydrogen, alkyl. or cydoalkyi, cydoalkylalkyl. phenyl or aralkyl, which optionally has a substituent 

on the ring, or R and R^ in combination form, together with the adjacent nitrogen atom, a group form- 
ing a heterocyde optionally having. In the ring, oxygen atom, sulfur atom or optionally substituted 
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nitrogen atom, 
r2 is hydrogen or alkyl. 

and are the same or different and each is hydrogen, alkyl, aralkyl. halogen, nitro. amino, alkylamino. 
acylantino. hydroxy, aikoxy. aralkyloxy. cyano. acyl, mercapto, aikyithio, aralkylthio, cartxucy, alkoxy- 
5 cartx)nyl. cartsamoyl, alkylcait>amoyl or azide, and 

A tsagroupof thefbnnuta 



10 



IS 



40 



46 



SO 



I 

(CH2)i(C).(CH2). (e) 



r" 



wherein R^^ and R^** are the same or different and each Is hydrogen, alkyl. haloalkyi, aralkyl, hydroxy- 
alkyl. cartKscy or alkoxycart>onyl, or R*^^ and R^ ^ show a group which forms cycloalkyl in combination 
and I, m and n are each 0 or an integer of 1-3, 
20 in the formula (c), 

L is hydrogen, alkyl, aminoalkyi, mono- or dialkylaminoalkyi, tetrahydrofurfuryl, cart)amoylalkyl. 

phthalimidoalkyi, amidino or a group of the formula 

2S O 

11 

B C (f) 

30 . . 



0 — K — (g) 



35 Q*^ 




^ ^ I — X — (h) or 




Y (i) 



wherein B is hydrogen, alkyl. aikoxy. aralkyl. araikyloxy, aminoalkyi. hydroxyalkyl. alkanoyloxyalkyi, 
alkoxycartx)nylaIkyl. a-aminobenzyl. furyl, pyridyl, phenyl, phenytamino. styryl or imidazopyridyi, 

is hydrogen, halogen, hydroxy, araikyloxy or thienylmethyl. 
55 Wisalkylene, 

is hydrogen, halogen, hydroxy or araikyloxy, 
X is alkylene. 

is hydrogen, halogen, hydroxy, aikoxy. nitro. amino, 2.3-dihydrofuryl or 5-methyl-3-oxo-2,3,4.5-tet- 
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rahydropyridazin-6-yl; 

and Y is a single bond, alkylene or alkenylene, and in the formula (C). 
a broken line is a single bond or a double bond, and 

is hydrogen, hydroxy, alkoxy. alkoxycarbonyloxy. alkanoyloxy or aralkytoxycarbonyioxy: 
Rb is a hydrogen, an alkyl» an aralkyl. an aminoall^ or a nnono- or dialkylaminoalkyi; and 

Rc Is an optionally substituted heterocyde containing nitrogen, 

an isomer thereof and/or a phanmaceutically acceptable acid addition salt thereof. 

3. The agent for the prophylaxis and treatment of glaucoma of daim 1 or claim 2, wherein the compound having a Rho 
kinase inhibitory activity is an axds compound of the following fonrujla (0 



O Rb 

Ra' c N :Rc (I*) 



wherein 

Ra ' is a group of the formula wherein 



(a') or 




R' is hydrogen, alkyt, or cydoalkyl. cycloalkylalkyi, phenyl or aralkyl. which optionally has a substituent 

on the ring, 

R^ is hydrogen, alkyl, or cydoalkyl, cycloalkylalkyi, phenyl or aralkyl; which optionally has a substituent 

on ttie ring, or R ' and R^ in combination form, together with the adjacent nitrogen atom, a group form- 
ing a heterocyde optionally having, in the ring, oxygen atom, sulfur atom or optionally substituted 
nitrogen atom, 

R2 Is hydrogen or alkyi, 

R^and R^ are the same or different and each Is hydrogen, alkyl, aralkyl, halogen, nitro, amino, alkylamino, 
acylamino, hydroxy, alkoxy, aralkyloxy, cyana acyl, mercapto, alkylthio, aralkylthio, cartsoxy, alkoxy- 
cartx)nyi. cart)amc^. alkylcart>amqyl or azide. and 

A is a group of tiie formula 
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I 

(CH,)i(C).{CH,)„ (e) 

I. 



10 



wherein and ^ are the same or different and each is hydrogen, alkyi. haloaikyl. aralkyi, hydroxy- 
alkyl. carboxy or aIkDxycai1x>nyl. or R'^^ and R^^ show a group which forms cycioaikyl in combination 
and I. m and n are each 0 or an integer of 1 -3. 
Rb is a hydrogen, an alkyl. an aralkyi, an amtnoall^ or a mono- or dialkylaminoalkyi; and 

IS Rc is an optionally substituted heterocyde containing nitrogen. 

an isomer thereof and/or a pharmaceutically acceptable acid addition salt thereof. 

4. The agent for the prophylaxis and treatment of glaucoma of claim 1 . wherein the compound having a Rho kinase 
20 inhibitory activity is (+)-trans-4-(1-aminoethyO-1-{4-pyridylcarbamoyl)cyclohexane. (+)-trans-N-(1H-pyrrolo[2,3- 
b]pyridin-4-yl)-4-(1 -aminoethyl)cyclohexanecarboxamide. (RH+)-N-(4i:^yl)-4-(1 -aminoethyObenzamide, (R)- 
-M-N-(1 H-pyrrolo[2.3>b]pyridin^^yl)-4-(1 -aminoethyl)benzami^ 
tion salt thereof. 

^5 5. The agent for the prophylaxis and treatment of glaucoma of claim 1 , which is administered to a local site in the eye. 

6. The agent for the prophylaxis arxJ treatment of glaucoma of claim 5, which is in the form of an eye drop. 

7. A pharmaceutical composition for the prophylaxis and treatment of glaucoma, which comprises a compound hav- 
30 ing a Rho kinase inhibitory activity and a pharmaceutk»lly acceptable carrier. 

8. The pharmaceutical composition for the prophylaxis and treatment of glaucoma of daim 7, wherein the compound 
having a Rho kinase inhibitory activity is an amide compound of the following formula (I) 

0 Rb 

1 I 

Ra c N Rc (I) 

40 

wherein 

Ra is a group of the formula 

45 



so 



55 
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10 



IS 



30 



R' 



.> — o 



(a) 




(b) or 



r' 

20 L ^ (C) 

in the fonmilas (a) and (b), 

25 R is hydrogen, alkyi, or cydoalkyl. cycloalkylalkyli phenyl or aralkyi, which optionally has a substHuent 

on the ring, or a group of the formula 




MR' 



R« 



wherein is hydrogen. alkyI or formula : -NR^sIR^ wherein and R^ are the same or different and 
3S each is hydrogen, alkyi, aralkyi or phenyl. R^ is hydrogen, alkyI, aralkyi, phenyl, nitro or cyano, or R^ 

and R^ in combination show a group forming a heterocyde optionally having, in the ring, oxygen 
atom, sulfur atom or optionally substituted nitrogen atom, 
R^ is hydrogen, alkyI, or cydoalkyl, cycloalkylalkyl, phenyl or aralkyi, which optionally has a substituent 

on the ring, or R and R** in combination form, together with the adjacent nitrogen atom, a groif) form- 
40 ing a heterocyde optionally having, in the ring, oxygen atom, sulfur atom or optionally substituted 

nitrogen atom, 
R^ is hydrogen or aJkyI, 

R^ and R'^ are the same or different and each is hydrogen, alkyl, aralkyi, halogen, nitro, amino, aikylamino, 
acyiamino. hydroxy, alkoxy, aralkyloxy. cyano. acyl. mercapto, alkylthio, aralkylthio. caiboxy, alkoxy- 
45 cart)onyl, carbamoyl, alkylcart)amoyl or azide, and 

A is a group of the formula 



r" 



so 



55 



I 

(CH2)i(C),(CH2)i (e) 

I 



r" 



wherein R^^ and R^ ^ are the same or different and each is hydrogen, alkyl, haloalkyi, aralkyi, hydroxy- 
alkyt. cartxsxy or alkoxycarbonyl, or R^^ and R^^ show a group which forms cydoalkyl in combination 
and I, m and n are each 0 or an integer of 1-3. 
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in the formula (c). 

L is hydrogen, alkyl. aminoalkyi, mono- or dialkytamtnoalkyl. tetrahydrofurfuryi. carbamoylalkyt. 

phthaltmidoalkyl. amtdino or a group of the formula 

O 

n 

B C (f) 




wherein B is hydrogen, alkyl. alkoxy, aralkyi, aralkyloxy, aminoalkyi. hydroxyalkyi, alkanoyloxyalkyl. 
alkoxycari3onylalkyl. a-aminobenzyl. furyl, pyridyl. phenyl, phenylamino. styryl or imidazopyridyl, 

is hydrogen, halogen, hydroxy, aralkyloxy or thienytmethyl. 
W is alkylene, 

is hydrogen, halogen, hydroxy aralkyloxy, 
X is alkylene. 

is hydrogen, halogen, hydroxy, alkoxy. nitro, amino, 2.3-dihydrofuryl or 5-methyl-3-oxo-2.3.4.5-tet- 
rahydropyridazin-6-yl ; 

and Y is a single bond, alkylene or alkenyiene, and in the formula (c), 
a brol^n line is a single bond or a double bond, and 

is hydrogen, hydroxy, alkoxy, alkoxycaibonyloxy. alkanoyloxy or aralkyloxycarbanytoxy; 
Rb is a hydrogen, an alkyl. an aralkyl. an aminoalkyi or a mono- or dialkylaminoalkyi;' and 

Rc is an optionally substituted heterocyde containing nitrogen. 

an isomer thereof and/or a pharmaceutically acceptable acid addition salt thereof. 

The pharmaceutical composition for the prophylaxis and treatment of glaucoma of daim 7 or daim 8, wherein the 
compound having a Rho kinase inhibitory activity is an amide compound of the following formula (I ') 
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wherein 

Ra ' is a group of the formula 



(a*) or 



-I 




wherein 

R' is hydrogen, alkyi, or cydoalkyl, cycloalkylalkyi, phenyl or aralkyl» which optionally has a substituent 

on the ring, 

R^ is hydrogen, alkyl, or cydoalkyl, cydoalkylalkyl, phenyl or aralkyi, which optionally has a substituent 

on the ring, or R ' and R^ in combination form, together with the adjacent nitrogen atom, a group form- 
ing a heterocycle optionally having, in the ring, oxygen atom, sulfur atom or optionally suk)stituted 
nitrogen atom, 

R^ is hydrogen or alkyl, 

R^ and R^ are the same or different and each is hydrogen, alkyl. aralkyi. halogen, nitro, amino, alkylamino, 
acylamino. hydroxy, alkoxy. aralkytoxy, cyano. acyi, mercapto, alkylthia aralkylthto, cartxixy, alkoxy- 
cartxinyl. carisamoyL a[kyIcart>amoyi or azide, and 

A is a group of the formula 

I 

I 

r" 

wherein R"*^ and R^ are the same or different and each is hydrogen, alkyi, haloalkyi, aralkyi, hydroxy- 
alkyl. carixixy or aikoxycart>onyl. or R^^ and R^** show a group which forms cycloalkyi in combination 
and I. m and n are each 0 or an integer of 1-3, 

Rb is a hydrogen, an alkyl, an aralkyi, an aminoalkyi or a mono- or dialkyiaminocdkyi; and 

Rc - - is an optionally sutsstituted heterocyde containing nitrogen, 

an isomer thereof and/or a pharmaceutically acceptable add addition salt tiiereof. 
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10. The pharmaceutical composition for the prophylaxis and treatment of glaucoma of claim 7. wherein the compound 
having a Rho kinase inhibitory activity is (+)-trans-4-(1-aminoethyl)-1-(4-pyridylcart)amoyl)cyclohexane, {+)-trans- 
N-{1 H-pyrrolo[2,3-b]pyridin-4-yl)-4-(1 -aminoethyi)cyclohexanecartx)xamide, (R)-(+)-N-(4-pyridyl)-4-(1 -aminoe- 
thyl)benzamide. (R)-(+)-N-{1Hi3yrrdoI2,3-b]pyridin-4-yl)-4-(1-aminoethyl)benzamide and/or a pharmaceutically 
acceptable add addition salt thereof. 

1 1 . The pharmaceutical composition for the prophylaxis and treatment of glaucoma of claim 7. which is for administra- 
tion to local site in the eye. 

1 2. The pharmaceutical composition for the prophylaxis and treatment of glaucoma of daim 1 1 , which is in the form of 
an eye drop. 

13. A method of the prophylaxis and treatment of glaucoma, which comprises administering an effective amount of a 
compound having a Rho kinase inhibitory activity to a patient 

14. The method of the prophylaxis and treatment of glaucoma of claim 13, wherein the compound having a Rho kinase 
inhibitory activity is an amide compound of the following formula (0 



O Rb 
Ra c i Rc (I) 



wherein 

Ra is a group of the fbrnmjia 



r2 




in the formulas (a) and (b). 

R is hydrogen, all^, or cydoalkyl. cycloaikylaikyi, phenyl or aralkyl. which optionally has a substituent 

on the ring, or a group of the formula 
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wherein is hydrogen, alkyi or formula: -NR^NR^ wherein R® and R^ are the same or different and 
w each is hydrogen. alkyI, aralkyi or phenyl. R^ is hydrogen, aikyl, aralkyl. phenyl, nitro or cyano, or R^ 

and R^ In combination show a group forming a heterocycle optionally having, in the ring, oxygen 
atom, sulfur atom or optionally sut)stituted nitrogen atom, 
R** is hydrogen. alkyI, or cydoalkyl, cycloalkylalkyl. phenyl or areilkyl. which optionally has a substituent 

on the ring, or R and R^ in combination form, together with the adjacent nitrogen atom, a group form- 
16 ing a heterocycle optionally having, in the ring, oxygen atom, sulfur atom or optionally substituted 

nitrogen atom, 
r2 is hydrogen or alkyl. 

R^ and R^ are the same or different and each Is hydrogen, alkyl. aralkyl. halogen, nitro. amino, alkylamino, 
acylamino. hydroxy, alkoxy, aralkyloxy, cyano. acyl. mercapto, alkytthio. aralkyfthio. carboxy. alkoxy- 
20 cartXMiyl, carbamoyl. alkylcart)annpyl or azide, and 

A Is a group of tiie formula 



r" 



25 



30 



I 

(CH2)i{C).(CH2)„ (e) 

I 

r" 



wherein R'^^ and R^ ^ are the same or different and each is hydrogen, alkyl. haloalkyi, aralkyl. hydroxy- 
alkyl. cartxixy or alkDxycart>onyl. or R^^ and R^ ^ show a group which forms cyctoalkyi in combination 
and I, m and n are each 0 or an integer of 1-3, 
in the formula (c), 

35 L is hydrogen, alkyl, anrtinoalkyi, mono- or dialkylaminoalkyi, tetrahydrofurfuryl, carbamoylalkyi, 

phthalimidoalkyl. amidino or a group of the formula 



40 



45 



SO 



55 



o 

II 

B C (£) 
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0 




wherein B is hydrogen, alkyi, alkoxy, aralkyi, aralkyloxy, aminoaikyl. hydroxyalliyi, allcanoyloxyalkyl. 
alkoxycarbonylalkyl, a-aminobenzyl, furyl, pyrldyl. phenyl, phenylamino. styryi or Imidazopyridyl, 

is hydrogen, halogen, hydroxy, aralkyloxy or thienylmethyl, 
W is alkylene, 

is hydrogen, halogen, hydroxy or aralkyloxy, 
X is alkylene. 

is hycfrogen, halogen, hydroxy, alkoxy, nitro. amino, 2,3-dihydrofuryl or 5-methyl'3-oxo-2,3A5-tet' 
rahydropyridazin-e-yl ; 

and Y is a single bond, alkylene or alkenylene, and in the formula (c). 
a broken line is a single bond or a double bond, and 

is hydrogen, hydroxy, alkoxy, edkoxycarbonyloxy, alkanoyloxy or aralkyloxycarbonyloxy; 
Rb is a hydrogen, an alkyi, an aralM, an aminoall^ or a mono- or dialkylaminoalkyl; and 

Rc is an optionally substituted heterocyde containing nitrogen, 

an isomer thereof and/or a pharmaceutically accept^e add addition salt thereof. 

15. The method of the prophylaxis and treatment of glaucoma of claim 13 or daim 14, wherein the compound having 
a Rho kinase inhibitory activity is an amide compound of the following formula (1 *) 

O Rb 
II I 

Ra' c N Rc (I') 



wherein 

Ra ' is a group of the formula 
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R 

R 



(a') or 



R» 



Q- 



R'\ x^r' (b') 



wherein 

R' is hydrogen, alkyi, or cydoalkyf. cycloalkytalkyi, phenyl or aralkyl, which optionally has a substituent 

on the ring, 

Is hydrogen, alky!, or cydoalkyl, cydoalkytalkyl, phenyl or amikyl. which optionally has a substituent 

on the ring, or R'and in oomtnnation.form, together with the adjacent nitrogen atom^^ 

ing a heterocycle optionally having, in the ring, oxygen atom, sulfur atom or optionally suk)Stituted 

nitrogen atom. 

is hydrogen or alkyl. 

R^ and R^ are the same or different and each is hydrogen, alkyl. aralkyl. halogen, nitro, amino, alkylamino. 

acytamino, hydroxy, alkoxy, aralkyloxy. cyana acyl, mercapto, alkytthio. aralkytthio, cartxixy. alkoxy- 

cartx)nyl, cart>amoyl. alkylcart)amoyl or azkle, and 
A is a group of the fbnmula 



I 

(CH2)i{C).(CH2), 



(e) 



11 



wherein R''^ and R^ ^ are the same or different and each is hydrogen, alkyl, haloalkyl. aralkyl, hydroxy- 
alkyl, cart^Qxy or alkoxycarbonyl. or R^° and R**^ show a group which forms cydoalkyl in combination 
and I, m and n are each 0 or an integer of 1 -3. 

Rb is a hydrogen, an alkyl, an aralkyl. an aminoalkyi or a mono- or dialkyiaminoalkyl; and 

Rc is an optionally substituted heterocyde containing nitrogen, 

an Isomer thereof and/br a pharmaceutically acceptable add addition salt thereof. 

1 6. The method of the prophylaxis and treatment of glaucoma of daim 1 3. wherein the compound having a Rho kinase 
inhibitory activity is (+)-trans-4-(1-aminoethyO-1-(4-pyridytcait>ampyOcydohexane. (+)-trans-N-(1H-pyrrolo[2.3- 
b]pyridin-4-yO-4-(1 -anrtinoethyl)cyclohexanecart>oxamide. (R)-(+)-N-(4-f^ridyl)-4*(1 -aminoethyObenzamide. (R)- 

. (•)-)>N'(1H-pyrrolo[2.3-b]i^cfin-4-yl)-4-(1-aminoethyl)benzamide and/br a pharmaceutically acceptable add addi- 
tion salt thereof. 

17. The method of the prophylaxis and treatment of glaucoma of daim 13. wherein the administration to a patient is 
that to a local site in the eye. 

18. The method of the prophylaxis and treatment off glaucoma of daim 17. wherein the administration to a patient is by 
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19. Use of a conrpound having a Rho kinase inhibitory activity for the production of an agent for the prophylaxis and 
treatment of giauooma. 

20. The use of claim 19. wherein tiie compound having a Rho kinase inh3)itory activity is an amide compound of the 
fbllOMring formula (I) 

O Rb 

Ra c M Rc (I) 



wherein 

Ra is a group of tiie formula 



r2 



R 
R 



(a) 




1* 



r5 



(b) or 



in the formulas (a) and (b). 

is hydrogen, alM. or cydoalkyl. cydoalkylalkyl. phenyl or aralkyl, which optionally has a 8ut>8tituent 
on ttie ring, or a group of the fonmula 

NR^ 




(d) 

6 



R 



wherein is hydrogen, alky! or formula : -NR^NR^ wherein R® and R^ are the same or different and 
each is hydrogen, alkyl, aralkyi or phenyl, R^ is hydrogen, alkyi, aralkyl, phenyl, nitro or cyano. or R® 
and R^ in combination show a group forming a heterocyde optionally having, in the ring, oxygen 
atom, sulfor atom or optionally substituted nitrogen atom, 

is hydrogen, alkyl. or cydoalkyl. cydoalkylalkyl. phenyl or aralkyl. which optionally has a suk)stituent 
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on the ring, or R and in combination form, togetlier with the aJjacent nitrogen atom, a group form- 
ing a heterocyde optionally having, in the ring, oxygen atom, sulfur atom or optionally substituted 
* nitrogen atom, 
is hydrogen or all^. 

5 R^ and are the same or different and each is hydrogen, alkyl. aralkyl. halogen, nitre, amino, alkytamino. 

acylamino. hydroxy, alkoxy. aralkyloxy, cyano. acyl. mercapto. alkytthio. aralkylthio. cartKSxy, alkoxy- 
cartxsny!. cart>amoyl. alkytcart>amoyt or azide. and 
A is a group of the formula 

I 

(CH2)i(C),(CH2). — (e) 

IS r11 



wherein R^° and R^^ are the same or different and each is hydrogen, alkyl. haloalkyl. aralkyi, hydroxy- 
all^. cartxixy or alkoxycarbonyl. or R^^ and R^** show a group which forms cycloalkyi in combination 
20 andl, m and n are each 0 or an integer of 1-3. 

In the formula (c), 

L is hydrogen, alkyl. aminoalkyl. mono- or diaikylaminoalkyl. tetrahydrofurfuryl. carbamoylalkyi, 

phthalimidoalkyt, amidino or a group of the formula 

2S 

O 

ii 

B C (f) 

30 



35 



40 



45 



SO 




wherein B is hydrogen, aikyt, alkoxy, aralkyi. aralkyloxy. aminoalkyl, hydroxyalkyl. alkanoyloxyalkyl. 
55 alkaxycartx>nylalkyl, a-aminobenzyl, furyl. pyridyl, phenyl, phenylamino, styryl or imidazcpyridyl. 

Is hydrogen, halogen, hydroxy, aralkyioxy or thienytmethyl, 
W is alkylene. 

is hydrogen, halogen, hydroxy or aralkyloxy. 
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X is alkylene, 

is hydrogen, halogen, hydroxy, alkoxy, nitro. amino. 2.3-dihydrofuryl or 5-methyl-3-oxo-2,3.4.5-tet- 
rahydropyrldazin-6-yl ; 

and Y is a single bond. alMene or alltenytene. and in the fbmnula (c). 
a Ixoken line is a single bond or a double bond, and 

is hydrogen, hydroxy, alkoxy, alkoxycarbonyloxy, alkanoyloxy or aralkyloxycarbonytoxy; 
Rb is a hydrogen, an alkyl. an aredkyl, an aminoall^ or a niono- or dialkylaminoalkyi; and 

Rc is an optionally substituted heterocyde containing nitrogen. 

an isomer thereof and/or a pharmaceutically acceptable add addition salt thereof. 

21 . The use of claim 19 or daim 20, wherein the compound having a Rho kinase is an amide compound of the following 
formula (I) 




wherein 

Ra ' is a group of the formula 



>-»-<|>- 



(a*) or 




wherein 

R' is hydrogen, alkyl, or cydoalkyi, cydoalkylalkyt. phenyl or aralkyi, which optionally has a sUbstituent 

on the ring, 

R^ is hydrogen, alkyl. or cydoalkyi, cydoaikylalkyl. phenyl or aralkyi. which optionally has a substituent 

on the ring, or R' and R** in combination form, together with the adjacent nitrogen atom, a group form- 
ing a heterocyde optionally having, in the ring, oxygen atom, sulfur atom or optionally substituted 
nitrogen atom, 

R^ is hydrogen or alkyl, 

R^ and R^ are the same or different and each is hydrogen, alkyl, aralkyi. halogen, nitro, amino, alkylamino, 
acylamino, hydroxy, alkoxy. aralkyloxy. cyano. acyl. mercapto. alkyfthto. araikyfthio. cait)oxy, alkoxy- 
cartx)nyl. cartsamc^. alkylcart>amoyl or azkJe. and 

A is a group of the formula 
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R" 
I 

I 

R" 

wherein R^^ and ^ are the same or different and each is hydrogen, alkyi, haloalkyl. aralkyt. hydroxy- 
alkyl, cartxixy or allmycartxinyl, or R^^ and R^*^ show a group which fornts cycloalkyi in combination 
and I, m and n are each 0 or an integer of 1-3, 

Rb is a hydrogen, an ail^, an aratl^. an aminoall^l or a mono- or dialKylaminoalkyI; and 

Rc is an optionally substituted heterocyde containing nitrogen, 

an isomer thereof and/or a pharmaceutically acceptable acid addition salt thereof. 



22. The use of daim 19. wherein the compound having a Rho kinase inhibitory activity is (+)-trans-4-(1-aminoethyl)-1- 
(4-pyridylcarbamoyl)cyciohexane. (•f)-trans-N-(1Hi3yrrdo[2.3-b]pyridin-4-yO-4-(1^aminoethyl)cydohe^ 
amide, (R)-(+)-N-(4-pyridyl)-4-(1 -aminoethyl)benzamide. (R)-(+)-N-(1 H-pyrrolo[2.3-b]pyrkfin-4-yl)-4-(1 -aminoe- 
thyObenzamide and/or a pharmaceutically acc^3table acid addition salt^t^^ 

23. The use of daim 1 9. wherein the agent for the prophylaxis and treatment of glaucoma Is for administration to a local 
site In the eye. 

24. The use of daim 23. wherein the agent for the prophylaxis and treatment of glaucoma is in the form of an eye drop. 

25. A commercial package comprising a pharmaceutical composition for the pmphylaxis and treatment of glaucoma of 
any of claim 7 to daim 1 2, and a written matter associated therewith, the written matter slating that the pharmaceu- 
tical composition can or should be used for the prophylaxis and treatment of glaucoma. 
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FIG. 2 
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FIG. 3 
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FIG. 6 
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FIG. 7 
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INTERNATIONAL SEARCH REPORT 



bttcnuaiaail ippitcuiao No. 
PCT/JP99/04403 



Bdl Olmi iitlMi wtw cttttto datoai iaaod unuMtfaihte (TmniMBittoo tttni i of flrrt gfatcQ 



Thn mtefiiitiaBal Midi report fan ml been atdUahcd in lapBGl of otrliia dann under iWttde 17(2X«) foe tbs faHowuv 



1. [7] QatniNcs.: 13 to 18 

becuxse they relile toidbjecl mslter nol required to be sesrcfaed fay thii Authority, osmety: 

These claims pertain to methods for treataent of the human body by surgery 
or therapy (provisions of Article 17(2) (a)(i) of the FCT and Rule 39.1(iv) 
of the Regulations under the PCT) • 

2. QatnsNQSJ 

becBBe ihqrteliie to parts of Ite Intenutional appltation Unt doooi oomply with the picsoibod feqaiicmeon tosndi an 
esteoi Ihik no neaniigfal tntenmianal seaidi en be cvried out, ipedfically: 



because ihcy arv dcpcndcni cUitnue amf arc imm Urufietl in aivi«nlaiKv w%ih tl- >i*i>: iiibf ihir(^s*-iili'>H^'> iH* Kill* 



Btm II OfaicralMna where nnitj oT invcntkm U Inddqg (CantlntHlian of K«m 2 oT llm ahcvl) 



Hus IntcmBtioaal Seardiing Anttiorilx found noltiple inventions in this intcnational appttcatian^ as follows: 



1. ^2 As alt required additional seaidi fees wcfetindy paid by the Bppltcam. this intcnalt^ 



2. As all scardiablc daims ooold be seardwd without effort jostifyiog an additional fee. this Authority did not invite payment 
flf any additional fee. . 

3* Q As only some of the required additional seardi fees were timely paid by the applicant, this intcmational scatdi report ooven 
only those daims for wbidi fees were paid, spedficaliy daims Nob.: 



4. [ I No required additional semrdi fees wm timely paid by Hie applicant Ganseqaeolly. this intemational seardi report is 
restricted to the invemion first mentioned in the daims; it is cowered by dason Nob.: 



Remarfc on Protest Q The additional search fees were aooompanied by the applicant's protest. 

[ I No ptvlcsl aooompanied the paymem of additional seardi fees. 



Form PCT/ISA/210 (coolioaalion of first slieci (1)) (Joly 1992) 



50 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record. 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SffiES 
FADED TEXT OR DRAWING 
BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GJIAY SCALE DOCUMENTS 
_„ LINES OR MARKS ON ORIGINAL DOCUMENT 

□^FERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



^Tfa 

d^I 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



